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NZARES Annual General Meeting 2000
President's Report
This year has been largely uneventful for the NZARES. Our reason for existence is to run
annual conferences each year bringing together people involved in the agricultural and
resource economics disciplines from universities, government agencies, agribusiness and
consultants.
I believe we benefit in having a relationship with the larger Australian Agricultural and
Resource Economics Society with its quarterly journal, and its annual conferences around
various venues in Australia and New Zealand. The NZARES also operates as a branch of the
AARES, and our constitution requires that one of the executive committee is a member of
AARES. We receive a capitation grant based on the number of NZ members. I would
encourage membership of the AARES - you automatically then become a member of the
NZARES.
I attended the pre and post conference council meetings of the AARES, but was unable to
attend the May 2000 council meeting in Adelaide. The 2001 conference will be at the
University of Adelaide on 22-24 January 2001.
The NZ Branch awarded Samuel Kane the AARES Undergraduate Prize. Samuel graduated
from Lincoln University with a Bachelor of Commerce degree in Farm Management and
currently works for Federated Farmers in Ashburton.
I am pleased to announce that the three Post-Graduate Scholarships from the NZARES will
go to Chandra Rai of Lincoln University, Jacinda English of Massey University, and Sihan EI
Kafafi of Waikato University. Chandra is studying for a MCM degree, he is from Nepal and
his focus is on forestry. Jacinda is undertaking a Bachelor of Applied Science honours with a
dissertation on barriers to transferable water permits in the Hawke's Bay. Sihan is from Egypt
and is in her second year of a PhD with a research focus on the management of water
resources. Thanks to the university staff who did the selecting, and to the three recipients -
congratulations!
Another event associated with the NZARES is the International Agricultural Trade Research
Consortium's (IATRC) symposium on "Trade in Livestock Products" on 18 and 19 January
2001 in Auckland. The IATRC is a US academic based organisation. The task of Prof Allan
Rae and a small team of us involved the preparation of a tentative programme, which has now
been completed.
I wish to express my gratitude to Ian Cairns, the secretary, and Chris Nixon, the treasurer, and
the rest of the committee for their efforts in undertaking the business of the NZARES. Dr
Shamim Shakur is unable to take on the presidency for 2000/01 and Irene Parminter has
kindly agreed to be president. Shamim remains the president-elect for 2000/01. Finally, I wish
Irene and her new committee all the best for 2000/01.
Rod Forbes
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Paper presented to NZARES Conference1 July 2000, Blenheim Country Lodge.
The theme of this Conference is "Where from - where to?", and following this theme I wish
to explore with you Maori primary sector enterprise. The objective of the paper is to cover
the past present and future, which in the limited time available requires the treatment to be
relatively descriptive rather than profoundly analytical.
Actual Maori participation in the primary sector in the past, though undoubtedly raised in
submissions to Waitangi Tribunal hearings, has not yet been well documented in a
comprehensive way. My discussion here is limited to the role of landowning Maori after
pakeha settlement. As to the future, some of the interesting things emerging are
strategically important for Maori, or commercially sensitive for the players so it is not my
prerogative to describe the detail publicly. A significant Maori Industry and Enterprise
Research Project, which describes the Maori economic base and derives strategies to
facilitate Maori economic development, was completed in 1997 for Te Puni Kokiri by
BERL (Business and Economic Research Ltd) and FoMA (Federation of Maori Authorities
(Inc». Copies of this report are available from FoMA in Wellington.
My knowledge also comes from my position as the first Chief Executive who established
the operation of FoMA, 1990 to 1997. I am now an economic consultant to FoMA. FoMA.
is the national body of the large land-owning Trusts and Incorporations who farm about
10% to 12% of total NZ livestock units, but have 75% of the large pastoral farms in NZ.
The Maori authorities also own about 250,000 ha in trees, and interests in kiwifruit, apples
and pears, processing and so on.
In the short time available I intend to set the scene with a difficult question reflecting the
"Where from- where to?" theme; then to briefly outline the restricted participation dealt to
landowning Maori by history; give some idea of the scale and potential of Maori owned
land and industry participation; and finally consider the diverse products and resources in
which Maori can be expected to make innovative and strategic moves in future.
Level 5. 108111C Terrace, PO Box 1O~277. Wcllingotn 6001, New Zealand
Telephone: 0-4-470 5550, Fax No:O-4-473 3276, Email: innovate@berl.co.llz
Website: w\Vw.berl.co.nz
A case of Re-pioneering?
In the 1850's the people around Opotiki produced apples, other fruit and vegetables, wheat
flour and bread, and pigs in volume. These goods were traded to Whitianga, Auckland and
up and down the coast in 15 to 20 trading schooners. Then a German priest in Opotiki was
killed by some visiting Maori rebels, and in punishment the Whakatohea tribe of Opotiki
had their land confiscated by the Crown. Their diverse enterprises were lost as the pakeha
settlers brought in only dairy cows onto the land.
In the 1990's the economics offat lamb farming continued its decline, and was thought to
no longer support a sustainable level of rural population in Southland. The territorial local
authorities and some scientists from Invermay research station decided to assess in detail the
resources of the region, including land use capability and microclimate modeling for
specific crop suitability. Among other things they have come up with a range of cold-
climate flowers that can be grown. Flowers for goodness sake, on fat lamb or dairying
country!
Did we lose a lot of possibilities over the 140 years, to the dominant monoculture of the
sheep and cow?
History's Deal to Landowning Maori
In different regions of New Zealand, history dealt different roles to landowning Maori, but
in few was it to farm on their own land, on their own account.
In many regions the land was virtually all bought or confiscated, leaving Maori with (then)
useless land, no access, and some covered in beech or podocarp forests. In other regions
Maori were allocated back some of their land, sometimes "Tenths" by the New Zealand
Company, or by the Crown. These Maori were left owning the land below the roots of the
grass, the 'Unimproved Value', while lessees farmed it in return for statutory rentals
infrequently reviewed.
Through the central, eastern and northern North Island, Maori retained ownership of much
of the land, but various agencies of the Crown including the Maori Trustee and Department
of Maori Affairs in various incarnations developed it for the owners and farmed it, not
always very proficiently. Many such blocks accumulated 'debt' under this management.
In recent decades, assisted by the policy moves to 'get government out of business', Maori
have been steadily buying back improvements from lessees, and resuming effective
governance over various types of land and other resources. In many cases they resumed the
'debt' with the land.
The Scale and Potential of Maori Owned Farming Land
The total area of Maori freehold land at present is only about 1.5 million hectare. Some of
this land is held by Maori land Trusts and Incorporations (Authorities) with well-developed
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administration structures, governance and management. Other blocks have Trust
administration structures but are sub-economic and not well utilised, while further blocks
have no administration structures and are generally unutilised. The table summarises the
distribution of the Maori freehold land.
Summary of Maori Freehold Land Blocks
(Approximate, Main categories only)
Total Area Number Average
('OOOHa) of Blocks Ha /Block
Administered Blocks
Self Administered 850 650 1,330
Administered by Maori Trustee 150 2,800 53
Small Blocks with Trust structure 160 2,500 62
Blocks with no Administration structure 350 17,500 20
Of the I million hectare in actively administered blocks approximately 720,000 hectare is in
agriculture and horticulture, and 250,000 is in forest. The rest is in commercial, industrial
and residential use.
The classification of Self-Administered Blocks includes a number of very substantial
groupings of land, and of Maori Authorities which have substantial and diversified interests,
mainly but not exclusively in the primary industry. Some of these are listed in the
following section.
The main points to take from this table are, firstly that there are a core of large Maori
authorities which have the scale to be able to take medium term strategic decisions
consistent with sound corporate governance and the holistic management and enhancement
of the taonga, their resources and the overall industry.
Secondly that as the larger groups develop, there are significant areas of often-related
underutilised land which can be used in expansion, if it can be brought into effective
administration. This task is time-consuming and justifies some 'public good' resource for
pre-commercial facilitation as it is in the national interest to contact and assemble the
owners in order to establish administration and governance structures for the under-utilised
land. This approach has been applied successfully by Ministry of Forestry and Te Puni
Kokiri in the recent past in Taitokerau (Northland) to organise land for plantation forestry.
Some Significant Maori Strategic Primary Industry Groupings
The following list is far from comprehensive and is given to illustrate the range of
production interests which are integrated within many groups of Maori authorities. These
authorities have over-lapping ownership groups and thus some common Trustees and
members of Committees of Management exercising governance. The Treaty settlement
assets, particularly of Tainui and Ngai Tahu are not included as they are still being built into
strategic holdings.
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Taitokerau region (Northland): Very substantial actual and potential forest interests
(Aupouri, Ngati Hine Forests and others), pastoral agriculture, organics, chili sauce,
aquaculture.
South Waikato: Rereahu / Maniapoto pastoral, meat processing, specialised beef export,
tourism.
Rotorua: Te Arawa: Pastoral including at least 3 dairy units 1000 cows plus, substantial
forest leases, commercial property.
Bay of Plenty: Mataatua: Kiwifruit, packhouse and export.
North Taupo: Awhina group Tuwharetoa: Large fat lamb holdings, geothermal electricity.
Taupo - Taumarunui: Tuwharetoa: Large pastoral interests, plantation forests, with
sufficient scale to warrant eventual interest in processing. Indigenous forests, tourism.
Whanganui River Valley: Atihaunui: Resuming pastoral leases, specialist finishing units;
wool broking and marketing; plantation forestry.
Tairawhiti (East Coast): Pastoral agriculture e.g. Mangatu Blocks with 26 sheep stations
and other interests, Whangara B5/ Pakarae and others; organics; plantation forestry; Wi Pere
Trust with substantial agricultural and horticultural interests including vineyards and Tohu
wine.
Taranaki: Parininihi ki Waitotara: Reserved Land leases (21,000 hectare), dairy production
and potential for a major industry position; seafood.
Te Tau Ihu 0 Te Ika a Maui (Top of the South): Wakatu Incorporation and related:
Horticulture, packhouses and coolstores, Tohu wine, plantation forestry, seafood,
commercial property.
Te Wai Pounamu: Ngai Tahu: Seafood export, tourism; land interests being rationalised,
including forestry.
Murihiku (Far South): SILNA land authorities: Sustainable beech production, other
indigenous forests, tourism and recreation potential.
There are other groupings with existing and emerging strategic developments, but the above
list gives an indication of the range of Maori primary sector enterprise.
Most of these groups include a core of aligned resources and assets of very substantial
value. Sound corporate governance is growing these assets, and the groups are also
participating in downsteam industry enterprise. Maori have a strong strategic position in the
seafood industry. They have the assets and capacity, and are obtaining the capability to
hold strategic positions in the other primary industries.
4
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As groupings, and through FoMA these Maori authorities have in recent years adopted a
conscious strategy to become involved in overall industry governance. As such they had an
impact on Producer Board reform, have achieved some representation on relevant Boards,
and continue to push for progressive change to industry governance.
Maori Participation in Future Primary Sector Enterprise
The major Maori land owning authorities are well positioned to participate in a re-
pioneering of resources and effective development of primary sector enterprise.
The strengths they have are:
Size: each group has a substantial resource base and business, enabling medium term
investment decisions.
Commitment: Maori authorities are culturally committed to permanent ownership of their
land. They therefore have no option but to ensure the long term viability ofland-based
businesses and industries.
Diversity: Most groups have diverse resources engaged in different industries providing
some stability to earnings. They also have sound strategies for applying returns from one
resource to development based on another.
Networks: The separate groups network consistent with tikanga, for advantage within
industries, in export development and in innovation.
Governance: Maori authorities, through FoMA placed early priority on training in
business governance, having undertaken an initial training programme in the mid 1990's.
FoMA is now engaged in a wider and more comprehensive governance training programme,
including industry governance. This is achieved by FoMA being a substantial provider
under the BIZ programme of the Ministry of Economic Development.
Where To?
We are in exciting times. As a country we are now pursuing energetically the need to know
the detail of our resources, and the diverse wealth-creating possibilities from those
resources.
Within New Zealand the Maori Trusts and Incorporations have a particularly interesting set
of resources. They have growing experience in effective and integrated wealth-creation
based on these resources, and will undoubtedly occupy strategic positions in national
resource-based development.
WELLINGTON
26 June 2000
~Research challenges and issues in iutroduciug new technology to New
Zealand agriculture
W. J. Parker
Science General Manager
AgResearch (Ruilkura)
Hamilton
NEW ZEALAND
INTRODUCTION
Globally enormous changes are occurring in science and its management, and these
are already impacting on New Zealand agriculture. The changes are epitomised by:
the June 2000 announcement that the human genome had been sequenced (well before
the expected completion date); the formation of trans-national life science
companies; and the acceleration of sector convergence, such as that between the
information technologies and biological sciences to give rise to new science
disciplines such as proteomatics. Private sector investment in agribusiness research
has grown strongly through the formation and growth of biotechnology companies,
but also as businesses have increasingly begun to realise that their competitiveness is
dependent more on speeding-up and exploiting innovation, than favourable
Government policies or natural resource endowments.
The new frontiers for science opened up by understanding the structure and function
of plant and animal genomes, the basis of New Zealand's agriculture, and least some
forget, economy, pose significant challenges and opportunities for both science and
business. The purpose of this paper is to outline the impact of the Bright Futures
policy for Crown-funding of R&D and AgResearch's response to this, and to discuss
some of the challenges and issues confronting the sciences associated with
agriculture.
BRIGHT FUTURES
In August 1999 a new policy framework 'Bright Futures' for administering the Public
Good Science Fund (PGSF) was announced by the then National Government. The
new policy or Blueprint for Change was to be administered by the Foundation for
Research, Science & Technology (FRST). The Bright Futures package has profound
implications for New Zealand agriculture. An early perception of some commentators
was that the Government was abandoning agriculture.
The change in Research and Development (R&D) policy was in response to the belief
in political and governmental circles that agricultural R&D, a dominant user of
Government funding, has remained too focussed on enhancing the productivity and
cost-efficiency of agricultural commodities. The slow growth of the New Zealand
economy and the continuing tie of New Zealand's fortune to the commodity cycle are
cited as evidence of this. 1 For this to change, they argue the focus of R&D must
change - the limited amount of Crown funding must be strategically directed toward
I Although a closer inspection of the economic data shows agriculture has performed better than other
sectors since 1984.
higher wealth creating and more knowledge-intensive enterprises. Hence the new
knowledge economy that the Government wants to transform New Zealand into.
Incremental gains from productivity and efficiency research (more output from the
same or similar inputs) using existing technologies is not seen to be a Crown
responsibility or conducive to the goal of transforming the economy. Rather these
important activities should be funded by the private sector or their agencies, notably
the Producer Boards for agriculture.
Crown funds are to be focussed into three broad areas: protecting and sustaining the
environment, meeting the Crown's own needs (international agreement biosecurity,
healthy and safe communities) and new enterprises for wealth creation. Developing
the human capital (intellectual capability and knowledge) to deliver in these areas is
also seen to be a Crown responsibility - hence the emphasis on new scholarships and
grants to encourage students into higher level study where New Zealand is perceived
to have good economic prospects (basically science and technology rather than
accounting or law, for example).
The new enterprise focus is novel. To facilitate this the New Economy Research
Fund (NERF) has been established. While this will receive some new Government
funding, it will be mainly established from funds migrated out of the PGSF (to reach a
total of approximately one third of the present PGSF funding, after 3 years). Research
providers (the CRIs, universities and others) began to migrate or map programme
funding across to NERF from July 2000.
INDUSTRY RESPONSE
Individuals and industry may disagree with the prognosis and the solution proposed
under "Bright Futures". However, the Labour Government has indicated that it is
similarly committed to the previous Government to producing the New Economy and
this was reflected in the allocation of increased R&D funding in the June 2000
budget. The challenge for agriculture is to respond proactively and positively -
AgResearch is doing this by adopting a Life Sciences strategy and working closely
with the Producer Boards and farming representatives. Achieving the dairy industry's
4% per annum "productivity" target (5% for wool) with existing technologies in order
to remain globally competitive is extremely difficult for an individual farmer. In
dairying, for example, acquiring more land is one solution, but this is simply utilising
existing knowledge. New high value and different products from meat, milk, fibre
and forages must be developed that will increase on-farm returns and downstream
processing benefits. These include functional foods (those which provide a health
benefit as well as nutrition), pharmaceuticals, high value extracts from forages and
new foods for conventional markets.
A LIFE SCIENCES STRATEGY
AgResearch's Life Sciences strategy is based on the premise that core plant and
animal technologies can be applied to human health, animal health, nutrition and
agriculture within the same Company.2 AgResearch plans to leverage its long history
in plant and animal biology into these new fields to transform today's industries and
build new agri-based enterprises. Life Sciences is not just about genetic engineering:
2 Birrell & Co., California
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it covers the span of the biological sciences, from "low chemical, natural" systems to
intensive high technology systems such as cloned and transgenic animals (and plants)
for "super value" compounds. The genetic 'sciences' are complementary to, and not
antagonistic to, organic production: for example, using marker assisted selection to
accelerate the breeding ofsheep resilient to parasites or plants tolerant to pests.
AgResearch is also increasing its focus on taking science innovation through to
products in the market-place, preferably with local industry. Product development is
a key strategy to secure the revenue growth needed to sustain a science capability at a
"world's best" standard. Like farming, research organisations also need to grow
revenue at 4-5% compound: Crown funding is growing much less slowly than this.
This fact, combined with low private sector investment in R&D, is the primary reason
why the science workforce has contracted over the last decade. AgVax is an example
of a successful product development initiative by AgResearch: from an early 1990s
offer by a private firm of $1200 for the vaccine technology it has grown this product
to a sales tum-over of $2.6m. Profits from this product have been reinvested back
into science to facilitate the development of two further vaccine products for the New
Zealand farmer. This financial year AgVax will reinvest approximately $1.2m back
into science. A recent science valuation of AgVax suggested the business was worth
around $9m as a "going concem".
INTELLECTUAL PROPERTY
The discovery and protection of intellectual property (IP) is a key element in creating
wealth from science. This is an important evolution in focus for the Crown Research
Institutes (CRIs) which are charged under their own act: to generate benefits for New
Zealand (i.e. tax payers), manage and develop science capability to underpin
economic development and the Crown's own needs, and be financially viable. The
concept of public good is widely misunderstood - it does not necessarily mean that
industry or the public has free access to all of CRIs discoveries. Rather, the CRIs are
a custodian of IP for all New Zealanders, not just a single business or sector. The
acquisition of new technology; such as kiwifruit vines, by competitors at a low cost
in the 1980s illustrates the need for Crown-developed IP to be carefully managed in
the interest of local industry. The cost of protecting IP will sharply increase over the
next few years as the focus on wealth generation through science innovation grows.
Costs will also increase because of the need to own "key pieces" of IP. Such
ownership is necessary to negotiate access to IP held by others or private enterprise or
to build a "minefield" to protect an industry's interests. The temporary monopoly
conferred by a patent is an important element in encouraging private sector
investment into R&D - sunk costs in discovery and product development need to be
able to be recovered by the inventor and developer, respectively. Issues around IP
may precipitate some tension between the CRrs aligned to production sectors and
industry, particularly those who have enjoyed essentially unfettered access to the
latest science. Both parties will need to manage this in relation to the size of the
investment made, the risk taken and the overall national interest.
REPOSITIONING SCIENCE CAPABILITIES
Co-ordinating the change in focus associated with Bright Futures with the pastoral
sectors' own R&D needs is fundamental to the repositioning of AgResearch's science
capability. It is vital, as the McKinsey studies have shown, that on-farm efficiencies
continue to be gained and the uptake of existing technologies by farmers accelerates.
The Producer Boards and other non-Crown funders of R&D have a major role in
ensuring that this work is funded and available to farmers. These organisations are
also reviewing their R&D priorities, particularly with respect to biotechnology. The
Labour Coalition has signalled that it wants to "incentivise" private sector spending
on research (e.g. through grants, depreciation and possibly tax breaks). This is
important because non-Crown funding is critical to growing the intemational
competitiveness of New Zealand's agriculture. Relying on our comparative
advantage of growing and grazing pasture year round is not enough: others can copy
or substitute for these systems and produce milk, meat and fibre at a similar or lower
cost. Innovation through research is the way to keep ahead of competitors, but
farmers cannot continue to rely on the Crown to make the lion's share contribution to
this, despite the current importance of agriculture to export earnings. Neither can
New Zealand depend on overseas researchers to address the problems that are specific
to "our" systems and industry plans.
ISSUES TO BE ADDRESSED
New Zealand continues to confront under-investment in R&D by most of the private
sector. The capital structure of businesses, the risk associated with longer-term R&D,
poor appreciation of the benefits derived from research, and the lack of Govemrnent
incentives (tax breaks, depreciation) may all contribute to this problem. However, it
is almost certain also that private R&D expenditure in New Zealand is under-
estimated, since many businesses deliberately treat this as an ordinary operating
expense for tax purposes. The recognition by business that research is the basis of
future competitive advantage appears to be growing and this in itself, may encourage
increased R&D expenditure. The Labour Coalition's R&D grant scheme announced
in the June 2000 budget will provide some stimulus for further private sector
investment, as will the increased allocation of funds to Technology NZ (TechNZ).
The reaction of business to these initiatives, however, indicates a strong preference for
positive tax deductibility ofR&D expenditure.
Growing compliance costs for research providers, such as through the HASNO Act
and its agency ERMA, is a concern in terms of New Zealand's science
competitiveness. Clearly the benefits and risks of new organisms and technologies
must be fully assessed and appropriately managed, but as the global rate ofknowledge
discovery increases so does the imperative for speedier, less expensive and
commercially-sensitive processing of science proposals. It is to be hoped that a
growing case history and experience in reviewing applications will help to achieve
these outcomes, particularly for the genetic sciences.
There are also concerns about the ability of New Zealand universities to produce
research graduates at the forefront of the emerging sciences. The prime financial
driver on universities, the number of students enrolled, does not incentivise
investment in disciplines that will be vitally important to New Zealand's economy in
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DEPARTMENTAL REPORT ON PARTS OF FORESTS (WEST COAST ACCORD) BILL 2000
Clause 5
Submission of Pike River Coal Regarding Covenant 2
Proposal to Include a New Provision Regarding the Pike River Development
PRCC and NZOG seek that the Bill expressly:
• acknowledges that the Pike River coal field development can proceed subject to appropriate environmental safeguards;
• protects access to the Pike River coal field;
• requires the responsible Ministers under the Bill to consult with the Ministers of Economic Development and Energy before making a declaration
under clause 8(1) of the Bill; and
• provides that land listed in the First Schedule to the Bill, including the Timberland's land (section I SO 1215A), remains open to mining.
The coal field development proposed can currently only proceed if it meets a range of statutory requirements. These include those under the Crown Minerals
Act and the Resource Management Act. The West Coast Accord did not alter any of these requirements.
Officials consider that it is not necessary to provide any wording in the Bill providing that the development can proceed if it meets environmental
requirements. The law governing Crown land is such that if the coal field development can satisfY the tests in the appropriate legislation, it will be able to
proceed.
A second issue is whether the Bill should seek to retain the existing level of environmental requirements, preventing any change as a result of either re-
classification of the land or other changes in law or policy.
Again, officials consider that this would be inappropriate. The coal field development does not currently have any guarantee of approval, and its existing
rights do not extend to full development of the mine (as they only cover certain prospecting activities). The Bill already contains provisions to protect these
existing rights. The company cannot legitimately claim that it has a reasonable expectation of the mine proceeding, and that those expectations should be
protected.
There have been a number of changes in the normal rules applying to mining since the West Coast Accord was signed. In particular, the passing of the Crown
Minerals Act in 1991 significantly changed the matters considered by Crown landowners. These changes were not considered contrary to the Accord. It
would be inappropriate to prevent future changes of this nature. In addition, if the objective of a land status change is to provide greater protection for its
values, then preventing this being reflected in future statutory decisions about particular developments would be contrary to that objective.
WGNHO-71
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Similarly, keeping all land in the First Schedule open to mining would be attempting to prevent the ongoing evolution of policy. The select committee which
considered the Conservation Amendment Bill provisions relating to West Coast Accord reserve gazettals looked closely at the issue of mining on those lands.
It concluded that the Accord and the related Cabinet decisions did not represent a shift in the approach to mining, or an intent to prevent evolution of that
approach, but merely reflected the existing rules. As stated above, those rules have subsequently been changed without challenge under the Accord. The
Conservation Amendment Bill select committee concluded that no specific provisions relating to future mining access were required in that legislation.
Officials recommend that this approach be taken by this select committee.
Recommendation
That no change be made to clause 5.
Clause 6
Some of the submissions directed at clause 6 of the Bill maintain that West Coast Accord reserves have never been gazetted. Accordingly, the submissions
recommend that either clause 6 of the Bill be amended to specify that it does not apply to the gazettal of West Coast Accord reserves or that a new clause 6A
be introduced to like effect.
All but five of the West Coast Accord reserves have, in fact, been gazetted. All the necessary work for gazetting the remaining 5 reserves has been carried
out. The plans are with the Chief Surveyor for final approval.
While clause 6 of the Bill has the effect of cancelling the West Coast Accord and providing that to the extend it remains unperformed no party is obliged or
entitled to perform it further, there is nothing preventing the Government from continuing with its policy under the West Coast Accord to gazette the
remaining reserves.
Recommendation
That no change to clause 6 be made.
ClauseS
Commentary / Analysis of Submissions
This clause provides the mechanism whereby West Coast indigenous production forest land managed by Timberlands West Coast Limited can be declared to
be land under any of the Conservation Act, Reserves Act, National Parks Act, or Land Act. No declaration can be made unless the responsible Ministers have
consulted with the Ministers of Conservation, Forests and Land Information.
The majority of submitters supports the clause. Most of those who oppose it do so on the basis either that the clause overrides the normal statutory procedures
for establishing national parks, reserves or conservation areas, or ignores the statutory processes in the relevant Conservation legislation allowing for
consultation. Pike River Coal Company considers the Ministers of Economic Development and Energy should be consulted to ensure that mining interests
are represented. Ngai Tahu has submitted that clause 8 be amended to enable land to be added to an existing reserve. It also considers that a provision should
be added requiring the Bill to be interpreted and administered so as to give effect to the principles of the Treaty ofWaitangi.
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The purpose of the clause is to enable the land to be dealt with compendiously under one Act rather than three or four different Acts. In the absence of such a
clause it would be difficult, if not impossible, to set apart the land as a reserve under the Reserves Act or add the land to an existing national park under the
National Parks Act.
As for consultation the National Parks Act clearly envisages the New Zealand Conservation Authority and relevant conservancy boards as having a role in
recommending the addition ofland to a national park. This can include requesting an investigation of the proposal under section 8 of the National Parks Act.
Officials accept that this role should be protected.
There is no reason to require the responsible Ministers to consult with the Ministers of Economic Development and Energy. If mining is already carried out
on the land, access arrangements in respect of that mining will be existing encumbrances under the Bill. If no mining is being carried out but somebody
applies for the right to mine, that person will need an access arrangement under the Crown Minerals Act. The Crown Minerals Act lays down criteria for
determining whether an access arrangement should be granted. As the rights of the applicant are already provided for in the current legislation there seems to
be no advantage in requiring consultation with the Ministers of Economic Development or Energy.
Ngai Tahu's proposal that the clause be amended to enable land to be added to an existing reserve has merit. As to its other request, Government has, as a
matter of policy already determined that the status of the land should be changed from land subject to the Crown Forest Assets Act to lands subject to the
Conservation Act, Reserves Act, National Parks Act, or Land Act if the responsible Ministers make the necessary declaration. The Department of
Conservation is required, by its legislation, to give effect to the principles of the Treaty ofWaitangi. Once, therefore, the land comes under the Conservation
Act, Reserves Act or National Parks Act it must be administered in a way that gives effect to those principles to the extent that the provisions of those Acts
are not inconsistent with those principles. If the land becomes Crown land under the Land Act, and available for disposal, Ngai Tahu has a right of first
refusal under the Ngai Tahu Claims Settlement Act. Adequate protection would therefore seem to exist without the need to amend the clause in the manner
proposed by Ngai Tahu.
Recommendation
That clause 8(1)(b) be amended to include a reference to adding land to an existing reserve.
That a new subclause be added along the lines that the responsible Ministers must not make a declaration unless the Minister of Conservation has
recommended they do so; and the Minister of Conservation must not make such a recommendation except on the recommendation of the New Zealand
Conservation Authority made after consultation with the West Coast Conservation Board; andfor these purposes sections 7(2) and 8 of the National Parks
Act apply to the proposal as ifit was a proposal to add land to a national park under section 7(l)(b) ofthe National Parks Act.
Clause 9
Clause 9 stipulates that a declaration made under clause 8 takes effect on the day after the date on which notice is published in the Gazette or any later date
specified in the notice.
All submissions received were in support of this clause.
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Nevertheless, officials consider a technical change is required to ensure that clause 8(1) can be used only once for each piece of land in Schedule 1. Once a
declaration is made to change the status of a piece of land, the new Act should apply to it. Its status should only be able to be changed by procedures under
that Act and not by another clause 8(1) declaration under the Bill.
Recommendation
17zat clause 9(2) be amended to state that clause 8(1) ceases to apply to land on a declaration taking effect in relation that that land.
Clause 11
Clause II enables the Director-General of Conservation to review or amend the draft Conservation Management Strategy (CMS) as though it had already
been approved. The provision is necessary since there is no legal basis for the Director-General to review or amend a draft CMS. The provision recognises
that with so much more land to manage the West Coast Conservancy of the Department of Conservation will need to reorganise and reprioritise the manner in
which it conducts its operations.
The New Zealand Conservation Authority which has responsibility for approving CMSs has concerns that the work it has undertaken on the draft CMS could
be wasted. It suggests that the clause could be improved by specifYing that the draft CMS to be reviewed or amended be the most recent draft. Officials
agree.
The West Coast Councils consider clause II should be amended to require the Government to fund fully the cost of any revision to the current draft West
Coast CMS. The Government has already signalled that any capital injection necessary to the Department of Conservation's balance sheet as a result if a
change of status ofland should be determined and incorporated into the Department's 200 I budget baseline update.
Pike River Coal's submission states that:
The draft West Coast CMS classifies the Pike River coal field, part of the land required for access to the Pike River coal field and the Paparoa
National Park as "Remote Experience Area". A "Remote Experience Area" is a concept derivedfrom DOC's Wilderness Policy. The Policy states
that no new facilities or services (including roads) are to be built in these areas and motorised or air access is very limited. PRCC and NZOG are
concerned that such a status change will effectively prohibit access through the Timberlands Land to the Pike River coalfield.
The parts of the coal field administered by the Department of Conservation are already subject to a management plan that contains a remote experience
provision. The development is therefore subject to linrits on such activities already. A CMS is not fully binding on decisions under the Crown Minerals Act
(it is a matter to be considered), but concessions cannot be issued under the Conservation Act if the activity is inconsistent with a CMS.
Review or amendment of the draft CMS will ensure that its effect on the administration of any ex-Timberlands land to be administered by the Department of
Conservation is appropriate. It will also enable Pike River Coal to participate in any public consultation and put forward its views for consideration.
Recommendation
That clause 11 be amended to refer to the most recent draft conservation management strategy.
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Clause 12
Clause 12 provides that the North Westland Regional Management Plan ceases to apply to any land which has its status changed. Once the CMS becomes
operative, the regional management plan is to be treated as having been withdrawn and ceases to have effect.
The majority of submitters support the clause. The NZ Institute of Forestry opposes it. The Institute argues that cancelling the plan goes beyond simply
stopping sustainable management of forests.
The Institute is under the mistaken impression that the entire plan is to be cancelled. This is not the case. Only that part of the plan applying to land which
has a change of status is to be affected. It would be inappropriate to allow the plan to continue to operate on land the purpose of which is for preservation and
protection of indigenous flora and fauna.
Recommendation
That no change be lIlade to the clause.
Clauses 13, 14, 16, 17 - Saving of Existing Encumbrances
Reason for Including the Provisions in the Bill
These provisions were included to provide a clear framework for dealing with existing encumbrances. These may include rights to mine, harvest spaghnum
moss, have access across the land to adjacent properties, operate telecommunication sites, etc.
These existing rights will be of two types. Some will be well-documented, through leases, licences, easements or similar contracts. Normally these
documents will include clear conditions, and an expiry date. Other rights may have been granted in a less formal manner. For example, activities previously
undertaken by a government agency may have been informally agreed by a Minister to Minister agreement. They will often not have a fixed duration or clear
conditions.
The Bill sought to deal with these encumbrances in a way which provided fair treatment of the beneficiary, but allowed progressive attention to the problem
of undocumented rights.
It is normal practice for the Government to preserve existing rights, subject to their original terms and conditions, when land management arrangements are
altered. The exceptions would be where there are good public interest reasons to change the right, and:
• the alteration to the right is not considered to affect its value (e.g. this was the case when Otago water rights were altered by the RM Act); or
• all equivalent rights are being treated equally, and there are good reasons to not pay compensation; or
• compensation is paid for the effect of the changes in rights.
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Undocumented rights have a number of disadvantages, for the holder, the Crown land manager and the public. The lack of clarity about terms and conditions
can reduce the value of the right, lead to unnecessary disputes, and result in unintended environmental damage.
Approach Taken in the Bill
Clause 13 provides for an existing encumbrance to remain in force after a declaration changing the status of the land to which it relates until the existing
encumbrance expires or is terminated. It exempts existing encumbrances from any requirement to comply with the concessions regime under Conservation
legislation.
Under clause 14, if the existing encumbrance contains a right of renewal clause, the person holding the existing encumbrance will be able to exercise that
right of renewal in which case the existing encumbrance will continue to apply. If a person holding an existing encumbrance wishes to vary that encumbrance
that person will need to apply for a concession.
Clause 16 of the Bill provides for exemptions from the concessions regime for a person who decides to exchange an encumbrance for a concession during the
life of the existing encumbrance. Certain elements of the concessions regime, such as the need to advertise by public notice, do not apply. Clause 17 limits
operation of clause 16. The holder of an existing encumbrance must apply for the concession before the existing encumbrance expires or otherwise comes to
an end. The holder also cannot apply for any greater rights than are already authorised by the existing encumbrance.
Submission Arguments
Those submissions which oppose the savings provisions generally argue that the continuation of some or all of these activities would be incompatible with the
protection of the values of the land. The proposed solutions to this perceived problem include:
• not preserving any encumbrances.
• placing a short sunset clause (1-5 years) on the encumbrances, after which they would have to get a new concession.
• allowing the Minister to review the concessions under the concessions regime if there are impacts.
• place a sunset clause on any that are not in accordance with the concession provisions.
The effect on the holders of these encumbrances would clearly vary between these proposed solutions. But all would remove or alter some existing rights.
The select committee will need to consider:
• whether the alteration of these rights is warranted by the nature of the problem.
• if so, what would be the best way to achieve the desired benefits while minimising the effects on holders.
• whether compensation should be payable for any alterations in rights.
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There are several key factors to consider in making this analysis.
First, there is likely to be a wide range of activities occurring on these lands. These activities will vary considerably in the degree to which they would be
compatible with the potential new status of the land. Many of these activities would be permitted under the concessions regime applying to conservation
lands. Others might not be.
Secondly, there is no comprehensive record of what activities are currently authorised. This is particularly the case with old, undocumented rights. This
means that:
• it is difficult to undertake an analysis of likely effects on holders or the land of maintaining or changing the encumbrances.
• it would be difficult to notify right holders of any change to their rights.
• it would be difficult to assess likely compensation implications of any change in rights.
Finally, some activities (e.g. telecommunication facilities, electricity lines) provide important community services, and sudden cancellation of their rights
could result in disruption to those services.
Given these factors, the immediate cancellation of rights would not be a reasonable response to the issue. Any change in encumbrances should provide:
• a reasonable opportunity for the holder to gain new rights before the old right ceased to have effect.
• a reasonable time period before the holder needed to take action, in order to allow notification of the holder.
In addition, a technical change is required to clause 16(2) to ensure that the exemption from concessions regime apply only to land that has had its status
changed by a declaration under clause 8(1) and cannot be interpreted as applying to any conservation area, reserve or national park.
Recommendation
If the select committee wishes to include a sunset clause. officials recommend that:
• the sunset clause only come into effect ifan application for a new concession has not been lodged, or ifan application had been declined;
• the sunset clause provide afairly long period (at least 5 years andpreferably 10 years);
• the committee consider whether it should only apply to rights which do not have a term in writing.
If the select committee wishes to consider the option of allowing reconsideration ofspecific rights where they are shown to have impacts on conservation
values, officials recommend that:
• the provisions prOVide a clear statement ofthe types of impacts which would warrant adjustment to the right. For example, "not consistent with the
concession provisions" would not, in our view, be sufficiently precise;
• there be a fair consideration ofthe interests ofthe right holder;
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• there be a fair process for making the decision.
Ifthis approach was adopted, officials could providefurther advice on details.
Subject to the Select Committee's views on inclusion ofa sunset clause it is recommended that:
• no changes to be made to clauses 13, 14, and 17;
• clause 16(2) be amended to clarifY that exemptions from the concessions regime apply only to land that has had its status changed by declaration
under clause 8(1).
Clause 20
Clause 20, in conjunction with Schedule 2, makes minor changes to the Conservation Act, Reserves Act, National Parks Act, and Crown Minerals Act.
Two submissions have been received. Both oppose some of the proposed changes.
The West Coast Councils want Schedule 2 amended so that West Coast indigenous production forest land is treated the same way as land in section 61 (7) of
the Crown Minerals Act. fu short, the Councils want to ensure that any ecological area subject to the West Coast Accord as set out in the Fourth Schedule of
the Conservation Act remains open to mining.
The proposed amendment to section 61(7) of the Crown Minerals Act will not change the status quo. Any land that was expressed to be subject to the West
Coast Accord and specified in the Fourth Schedule of the Conservation Act will remain open to mining. If mining is already carried out on that land the
activity will be an existing encumbrance. If a person wishes to carry out mining on the land subsequent to a status change of that land shelhe will have to
apply for an access arrangement under the Crown Minerals Act in the usual way. If access to an area the subject of an access arrangement is over land
administered by the Department, a concession will be required.
Council ofOutdoor Recreation Association of NZ considers that the consequential amendment to the National Parks Act in Schedule 2 should be deleted.
The effect of the consequential amendment is that any concession granted under the National Parks Act is subject to Part 2 of the Forests (West Coast Accord)
Bill. Thus, where there is an existing encumbrance under the Bill, a concession will not be needed in respect of it. Retention of existing encumbrances will
inevitably mean that mining currently carried out in areas that may be added to national park will continue to occur. If, however, access to the land subject to
the access arrangement is required over land administered by the Department of Conservation a concession will be required.
Recommendation
That no changes are warranted.
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ISSUES NOT COVERED BY BILL
Increased Funding for DOC
Many of the submissions assert that the Department of Conservation needs greater resourcing effectively to manage the land transferred to it under clause 8 of
the Bill. In consequence, submitters consider that a recommendation should be made to the Minister of Conservation that the West Coast conservancy's base-
line funding be increased.
Cabinet has already considered the cost of transition of West Coast indigenous production forest land to conservation management. It has approved increases
in funding to establish and manage the West Coast indigenous production forest to conservation management.
Recommendation
That no change to the Bill be made.
Stewardship LQlld OIl West Coast
West Coast Councils have requested an amendment to the Conservation Act requiring the status of stewardship land on the West Coast to be determined and
to allow disposal under section 26 of the Conservation Act.
There is a misconception of what is meant by the term "stewardship area". A "stewardship area" is a conservation area (ie land or foreshore) held under the
Conservation Act for conservation purposes. There are certain exceptions. Marginal strips, watercourse areas, conservation parks, ecological areas, sanctuary
areas, wilderness areas, amenity areas and wildlife management areas are not stewardship areas. A stewardship area is, therefore, a conservation area that has
not been designated for additional specific protection; but it will still contain conservation values worthy of protection.
Such an amendment is beyond the scope of the present Bill.
Recommendation
That no change to the Bill is necessary.
Reforming Conservation Legislation
A range of submissions has been received on possible reforms to Conservation legislation. The submissions request a Commission of fuquiry to examine how
the Department's legislation could be amended to give effect to the Treaty of Waitangi; they also request an amendment to the Conservation Act to allow
socio-economic considerations to be taken into account in considering concessions and access arrangements; and to allow removal for bona fide purposes of
material from land administered by the Department.
The Department's legislation already gives effect to the principles of the Treaty ofWaitangi through section 4 of the Conservation Act. The Court of Appeal
has held that section 4 applies to all Acts listed in the First Schedule to the Conservation Act to the extent that the provisions of the Acts are not inconsistent
with the principles of the Treaty. The Reserves Act and National Parks Act are listed in the First Schedule to the Conservation Act.
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Amendment of the Conservation Act legislation to allow for socio-economic considerations and provision of material for bona fide purposes is outside the
scope of the present Bill.
Recommendation
That no change to the Bill is necessary.
Lalld Remain Opell to Millillg
NZ Minerals Industry Association alleges that the Bill does not allow land subject to a status change to remain open for mining. The main thrust of the
submission is that the Minister of Conservation should be able to take account of economic and social consequences in granting a concession or access
arrangement.
Land will still technically be open to mining after a change in its status occurs. A prospective miner will still need to apply for an access arrangement. In
addition, if that miner intends to cross or enter land administered by the Department of Conservation to reach the land the subject of the access arrangement,
the miner will need a concession. Neither the Concessions provisions contained in the Conservation legislation nor the Crown Minerals Act currently
provides for social and economic factors to be taken into account. Relevant factors are limited to such matters as the objectives of the Act under which the
land is held, the purpose of the land and any management plan in relation to the land. To amend the legislation to introduce social and economic factors
would change the whole philosophy of how mining should be conducted on land administered by the Department of Conservation. As such the proposal is
outside the scope of the present Bill.
Recommendation
That no change to the Bill is necessary.
Other Miscellaneous Issues
Three submissions have been received. They recommend that 10% of each ecosystem type be set aside in national parks or reserves; allege that Timberlands
West Coast Limited has used underhanded management techniques; and suggest that there is a need for greater political representation for the West Coast.
None of the submissions suggests that the Bill be amended.
Recommendation
That no change to the Bill is necessary.
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IMPEDIMENTS TO OPTIMISING THE ECONOMIC AND ENVIRONMENTAL
PERFORMANCE OF AGRICULTURE - A STUDY OF ISSUES
AFFECTING NORTH ISLAND HILL COUNTRY FARMERS
That there is a fundamental interdependence between economic and social wellbeing and
environmental health is integral to our understanding of sustainability. However, the precise
nature of this interdependence is not properly understood. The study offarms in the North
Island hill country was designed to help untangle these interdependencies and identify those
mechanisms necessary to better secure the Government's economic and environmental goals
for the farm sector.
To this end, the study was designed with four main objectives:
.....
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ABSTRACT
This study investigated a range ofeconomic, environmental, and social issues
affecting North Island hill country farmers. It showed that the majority offarms are
in afi'agile economic position, with only the top quartile producing a true disposable
profit, and allfarms having a negative EVA. On the environmentalfi'ontfarmers are
very aware ofthe issues, with 80% ofthe surveyedfarmers having altered their
management over the last 5 years due to environmental concerns, and 30% have set
aside areas ofbush as reserves. The main motivations were aesthetic and/or ethical
concerns rather than dollars.
With respect to the social concerns, there is Widespread acknowledgement ofthe
need to maintain sustainable local communities, and the greatest threat to
sustainablefarming was seen as off-farm issues; retention oflocal schools,
stemming population drift, access to health services, and cost oflocal services. The
main constraint seen byfarmers is time - to put into the farming business, to put into
environmental issues, for the family, andfor community issues.
OBJECTIVES
The consistency of the Government's policies for agriculture since 1984 is underpinned by a
commitment to ensure that the farming sector continues to playa major role in the national
economy, while at the same time achieves appropriate levels of environmental management.
This has commonly been expressed in terms of "sustainable agriculture" and MAF's 1993
Policy Paper Sustainable Agriculture highlights a series of goals - economic, environmental,
and social - which it purports to secure.
In 2000, despite evidence of some success both in the market place and in terms of
environmental management, there remains considerable popular and official concern that
farming is not yet as economically "efficient" or as environmentally friendly as intended.
, Agriculture New Zealand Ltd, Dannevirke.
2 Geography Department, University ofAuckland, Auckland.
, MAF Policy, Hamilton.
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To examine the factors, including farm size, which affect economic performance.
This objective was determined recognising that there is a well established relationship
between farm structure and economic performance. Farm size influences the type of
farming practised and has a number of other important effects on agriculture. Firstly, it
affects a farmer's standard of living by influencing what can be produced. Size is also
a major element in the intensity of land use. As farmers on small properties usually
have to chose those enterprises or modes of production which yield the highest net
returns per hectare, commonly the smaller the farm the more intensive the land use.
Size of farm is also accepted as a major influence on economic efficiency because of
the nature of some farm costs e.g. electricity and administration (as discussed by the
New Zealand Meat and Wool Boards' Economic Service (NZMWBES) 1997).
Although not easily defined, efficiency is generally accepted as some measure relating
the value of total output to the value of inputs. Whether conceptualised in terms of
economic efficiency or economic performance, the economic viability of a farm
property influences a farmer's capacity to change, whether in terms of land
management practices or some other option.
To investigate how the values, attitudes and other characteristics of farmers and farm
households influence their openness and ability to change.
Recognising the importance of economic and structural factors in constraining or
promoting change, it is equally well accepted that a range of behavioural factors
mediate the relationship between farm structure/economic efficiency and
impact/willingness to change. These operate at the level of the individual farmer and
farm household. However, it is also recognised that these values and attitudes are not
determined independently of the wider community, although the nature of this
community influence is not well understood. A third objective was set to advance this
understanding.
To examine the role of community values in influencing agricultural change.
Drawing on the work towards these three objectives, a fourth and final objective was
established.
To identify those mechanisms or facilities necessary to better secure the Government's
economic and environmental objectives for the farm sector.
...a.
Co)
METHODOLOGY
There were four main components to the study:
(i) An analysis of the Meat and Wool Economic Service (MWES) data for their North
Island hard hill and hill country farms (class 3 and 4). This data covered 250 farms for
the period 1976/77 to 1996/97.
(ii) An interview survey of 35 farm households throughout the central and lower North
Island. These interviews took place during the period from late June to late July 1999.
(iii) A series of six focus group meetings, comprising a total of 100 farmers, were held in
Dannevirke, Gisborne, Waingaro, Taumarunui, Hunterville and Martinborough in late
August early September 1999.
(iv) A review of literature, particularly MAF and other New Zealand literature, plus some
international studies.
RESULTS
Economic
Most commentators rate adequacy of financial profitability as the key driver of environmental
and social sustainability. This study shows that since 1976 there has been a significant
reduction in the level of real Disposable Profit on Class 3 and Class 4 farms (Figure I). In 16
out of the 21 years most farms were below the mean. In the other years most farms had low
Disposable Profit. In effect, when times were average or good, a small proportion offarm
businesses did well, but in the tough years a small proportion incurred large losses.
Figure 1: Real Disposable Profit ($1997) - Mean and Median by Year
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It also shows that in real terms, 75% offarms are operating at a very marginal level with
respect to disposable profit. (Figure 2).
Figure 2: Disposable Profit ($ 1997) - Differences between Quartiles over 21 Year
Period
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Farm size and stock units per labour unit are significant features ofthe top quartile farms
(Table 1).
Table 1: Physical Characteristics of Farms - Meaus for Quartiles Grouped by Economic
Farm Surplus (EFS)
Quartile
Top 2 All 3 BottomFarms
Age 47 47 49 49 52
Labour units 2.16 1.44 1.60 1.45 1.37
Effective area (ha) 815 449 477 345 302
Forestry area (ha) 16 15 13 13 6
% Forestry area 2.0% 3.3% 2.7% 3.8% 2.0%
kg P 12,987 7,089 7,318 4,505 4,738
kg P/SU 1.69 1.72 1.64 1.36 1.75
kg P/ha 15.9 15.8 15.3 13.1 15.7
Sheep SU 4,545 2,326 2,515 1,954 1,257
% Sheep SU 59.1% 56.4% 56.5% 59.0% 46.4%
Cattle SU 3,040 1,760 1,881 1,330 1,403
Deer SU 106 30 50 27 39
Total SU 7,692 4,124 4,450 3,311 2,708
Stocking rate 9.44 9.18 9.33 9.60 8.97
S. U. / Labour Unit 3,561 2,864 2,781 2,283 1,977
Wool sold (kg) 28,251 12,851 14,158 9,551 6,130
Wool/s.u 6.22 5.52 5.63 4.89 4.88
This size factor was also significant for income and expenditure, in that the top quartile farms Table 3: Financial Indicators: Revenue and Net Operating Profit After Tax - Quartiles
had Gross Revenue and Cash Farm Expenditure virtually double that of the other quartiles and Grouped by EFS
the mean, and an EFS three times larger than the next quartile (Table 2). Quartile
Top 2 3 Bottom
Table 2: Farm Business Operation and Efficiency - Quartiles Grouped by EFS
Capital Efficiency:
Quartile Asset Turnover Ratio (GFI/Total Capital) 13,58% 11.64% 9.40% 6.80%
Top 2 All Farms 3 Bottom
Revenue Labour Efficiency:
Livestock Cash Revenue 308,606 156,507 168,214 121,287 87,942 Revenue per FTE $151,167 $115,322 $85,087 $63,755
Value of Livestock Change 6,204 520 (l,809) (5,972) (7,928)
Cost Composition:
Livestock Revenue 314,810 157,027 166,405 115,315 80,014 Farm Expenses/GFI% 52.04% 53.54% 58.85% 75.97%
Grazing 5,830 4,378 4,322 3,973 3,127 Depreciation/GFI% 4.17% 5.49% 6.21% 8.52%
Other Revenue 5,881 4,660 4,706 4,089 4,204
Gross Farm Revenue 326,521 166,064 175,434 123,376 87,345
Revenue Generation & Cost Control:
EFS $100,906 $32,791 $7,250 -$21,206
Expenditure
Operating Profit Margin (EFS/GFI) 30.90% 19.75% 5.88% -24.28%
Animal Health 16,386 8,233 8,887 6,165 4,839
NOPAT $70,634 $22,954 $5,075 -$21,206
Weed & Pest 2,759 1,116 1,772 1,176 2,045
Fertiliser 31,618 18,543 18,753 12,005 12,945 Of significance, all fanns had a negative economic value added. (Table 4).
...a. Lime & Seeds 1,901 891 1,293 790 1,589 Table 4: Value Created - Quartiles Grouped by EFS
~ Repairs & Maintenance 15,140 8,000 9,075 7,199 6,027 Quartile
Other Farm Working Expenses 83,955 41,034 48,053 37,145 30,474 Top 2 3 Bottom
Working Expenses 151,759 77,817 87,833 64,480 57,919 Cost of Capital & Value Created
Rates & Insurance 14,184 8,645 9,116 6,974 6,702 Cash Cost of Debt (net of tax credit) $26,372 $15,875 $11,010 $7,463
Cash Farm Expenses 165,943 86,462 96,949 71,454 64,621
Adjusted Drawings (a) $24,580 $10,365 $4,079 -$584
Debt Repayment (net of CAlc change)(b) $25,052 $9,532 $5,677 $5,297
Depreciation 13,611 9,118 9,449 7,661 7,443
Cash Cost of Equity Capital «a)+(b» $49,632 $19,897 $9,756 $4,713
Wages of Management 49,718 40,911 43,150 40,560 41,475 Total Cash Cost of Capital $76,004 $35,772 $20,765 $12,176
EFS 97,249 29,573 25,886 3,701 (26,194) Value Created (NOPAT-TCCC) -$5,370 -$12,819 -$15,690 -$27,020
This held true whether the data were sorted on economic farm surplus (EFS) or rate of return Cost of Debt (%) 5.56% 4.78% 5.33% 4.79%
(RoR) or $million of capital. Cash Cost of Equity Capital (%) 2.57% 1.82% 0.88% 0.42%
Bottom quartile farms are receiving much more off-farm income than top quartile farms, and Weighted Average Cash Cost of Capital 3.16% 2.51% 1.58% 0.95%
obviously are much more reliant on it. Top quartile farms are also more efficient than lower
qumiile farms, as shown by several factors (Table 3). Overall, the picture is one of marginal economic viability, with diminishing profit levels and
negative economic value added.
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Environmental
Awareness ofenvironmental issues was very high, with 80% of the interviewed survey farmers
having implemented some land management strategy within the last five years to meet
environmental concems. In addition, 28% had fenced offareas of native vegetation for
conservation. Most farmers exhibited a high level of aesthetic appreciation for the land. Within
the survey group, ten bush reserves were established with the aim of improving the overall
appearance of the land. In addition, 19 of the 35 farmers had deliberately retained or planted
trees and 24 planned to plant trees to improve the appearance of their farm.
There is a paradox here. Although stewardship ideals and aesthetic considerations are
important drivers, many efforts by farmers to improve their environment are a response to
perceived problems - soil erosion and the like - and their actions are supported by substantial
research and scientific information. Ifwhile addressing such problems they could improve
the appearance of the landscape or gain some environmental benefit they often did so.
However, the overall message is that while farmers are generally willing to accept evidence of
erosion or wind damage, for example, and to respond accordingly to meet an accepted
"need", they remain sceptical of the scientific basis on which long-term conservation
strategies depend. Physical evidence backed by established agricultural science promotes a
response and has a credibility among farmers, which the ecological sciences lack. Viewed
from another perspective, the principles of sustainability - in particular the interdependence
of economic, social, institutional and environmental conditions - is not properly accepted.
Equally, the basis for sustainable land management is seen as something apart from science -
so that environmentalism remains very much a "tag-on" rather than an intrinsic component of
good land management decisions. The failure to date to persuade most farmers that
sustainability is more than a strengthened environmentalism pushed by a few "green" radicals
emerges at several points in the study. This is perhaps not surprising, but has important
implications with respect to fanners' response to sustainable land use.
Of particular note is that farmers readily identifY with visible environmental issues, such as soil
erosion, weeds and pests, but have much less awareness of"invisible" issues such as water
quality.
Social
The nature of the relationships between farmers and the rest of the rural community is not
well understood, and is now the focus of an on-going research project (Joseph, 1999). While
this is so, it is commonly accepted that such relationships condition, or at least influence,
attitudes to land management and to new ideas and techniques. How that influence is shaped
remains ill-defined. However, as noted sustainability and sustainable land management
explicitly include consideration of social well-being and healthy communities, and farmers
themselves readily identify such broader considerations in any discussion of the subject.
Until recently, at least, most rural communities have functioned as close-knit groups,
frequently focused around the activities of sporting clubs, churches, schools and pubs. Today,
the characteristics of many rural communities have changed. Rural depopulation and a drop
in traditional employment opportunities have resulted in a decline in the importance of the
agricultural population relative to other rural residents. Many rural communities have
experienced an inflow of life-stylers and welfare recipients. These changes have occurred in
combination with the closure of many rural churches, schools, banks and other traditional
facilities. Together these changes have had a fundamental effect on community dynamics.
What also emerged through the farm surveys and the focus groups is the extent to which the
changing nature of rural communities poses a threat to the sustainability of agriculture within
these communities.
Of those farmers surveyed, the vast majority (30) had some involvement in one or more
community groups. The importance they attached to this was highlighted in the focus groups.
Many fanners viewed their high level ofcommitment to community activities as an active step
in maintaining the viability of their local community. They were concerned at the difficulty of
maintaining their communities in the face of a shrinking rural population, but aware too, that a
consequence of their own involvement in local community affairs was their increased reluctance
and decreased ability to get involved at a national level.
The fanners consistently identified the greatest threat to sustainability as "off-fann" issues. In
particular they identified; retention of good local schools, stemming population drift, access to
and availability of health services, and the cost oflocal services.
What stand out as major factors in shaping farmers' attitudes are firstly the perception of the
quality of the physical environment for farming, and secondly the health and general
wellbeing of the local community. It is understandable, perhaps even predictable, that the
physical environment in which the farmer lives and works is highlighted. Pest and weed
infestation, soil fertility, access ability, and climate are some of the features that make each
district and farm unique and create problems, opportunities, and challenges for the farmer.
The balance between these helps shape attitudes. Participation in community activities can
provide mutual support, encourage a sense of self-worth and enable the development of
personal skills beyond the immediate environment of the farm business. The inference is that
local issues have the most significant effect on farmers' motivation. The importance of these
motivational factors was further highlighted in the focus group meetings. Participants were
often passionate about where they live and the features that contribute to making this "their
community" and one of the best areas in which to farm. Harnessing this pride and passion
about the local environment and community may offer a powerful catalyst for those
behavioural changes necessary to secure sustainability.
While farmers had some optimism and faith in their own ability, they repeatedly noted their
dependence on local facilities to achieve sustainability. The closure of local hospitals and
other health facilities, post-offices, banks, and schools since 1984 were all cited as threats to
the sustainability of agriculture, and to maintaining families on the land. Recent proposals to
restructure the electricity industry and the associated increased cost of maintaining a power
supply to farms, as well as proposals to restructure road funding were noted as major threats
to the sustainability of agriculture. This echoes concerns identified by Bedford, Joseph and
Lidgard (1999) as to the impact of restructuring and long-term technological changes on
small rural commun ities.
Institutional
The importance of institutional arrangements in helping to secure sustainability has often been
neglected. The main issue is that many institutional arrangements were designed without
consideration for the fundamental interdependence of environment, economy and society. Such
arrangements may promote consideration of environmental and other factors in isolation from
one another; and so even unconsciously hinder moves towards sustainability. It follows that
security sustainability may require fundamental institutional change.
The radical restructuring of public policies since 1984, including the removal of agricultural
subsidies and the introduction of the Resource Management Act (1991) might be considered
as significant steps towards the removal of barriers to sustainability and creation of
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institutional arrangements to facilitate achievement of this goal. At least in some official
quarters, the restructuring of agricultural policies and in particular the removal of subsidies
was certainly presented in this light (Reynolds, Moore, Arthur-Worsop, and Storey 1993).
From an institutional perspective, the concerns of those farmers interviewed remain largely
focussed on the RMA. This was echoed in the focus groups and reinforces the views
expressed in earlier work by Wilkinson (1998). Few farmers had had any direct experience
with the workings of the Act and their opinions were largely based on anecdotal evidence
they had gathered from the media. Consequently, their concerns were about the potential
threat posed by the Act to the management of their land and to their profitability as a result of
implementation costs. Of particular concern to farmers is that while they totally support
sustainability and are firmly committed to good environmental management, often farming
and farmers are portrayed as anti-environment. Many expressed concern at the lack of farmer
leadership on these issues at a national level.
In terms of information, farmers were unanimous that they had access to an abundance of
information from multiple sources on issues of sustainability. Of concern was the impartiality
of the information and the "piece meal" nature of it: farming is a complex interrelated
business, and little information is presented in a holistic way.
Many farmers are well positioned to "fit the pieces together" and are often suppOited by farm
advisers and others in this task. However, most farmers also noted the problems they face in
juggling an ever increasing workload against family commitments, so that for most the time
required simply to obtain, digest, synthesise and use the new information (if available) poses
a formidable barrier to its use.
Values, Attitudes and Behaviour
While the awareness, understanding and acceptance of the concept of sustainability have
increased, concern remains at the perceived speed of the transition to sustainability. Fanners
were assessed how they were positioned in this "transition" via their awareness, plans and
achievements with respect to four different components: quality assurance, animal welfare,
aesthetic and values, and community participation. Overall, the farmers ranked high in their
awareness of the different components of sustainability. Initiatives taken to address these
components were also reasonably high, although ranking varied significantly among the
different components. The evidence suggests that while fanners are committed to sustainability,
there is a significance variation in their rate of progress. Visibility of issues and information, as
discussed earlier, are among the key factors influencing the rate of change. Other key
determinants are profitability, morale and time availability.
The fragile economic situation on many fanns, as outlined earlier, does impact on the speed of
change, both in a direct sense and in farmers' attitudes. Top quartile farmers had a much more
positive attitude to the future offarming compared with bottom quartile farmers. However,
dollars were not necessarily the ultimate determinant ofwhether an "environmental" action was
taken - often bottom quartile farmers would still be motivated to car!)' out environmental or
conservation plans.
Morale in general amongst the farmers was low. They felt side-tracked in the national debate on
the future of New Zealand, and disrespected by politicians and the public alike. Branded as a
resource-based indust!)', they often feel characterised as pmt of New Zealand's past, not as part
of its knowledge-based future. Of particular concern to farmers was the public perception of
farming and farmers as environmentally bad. Many farmers pointed to an absence of leadership
in favour of sustainability at a regional, and in particular at a national level.
A particularly significant issue with farmers, which they identified as a major impediment to
sustainability is lack of time. With farm businesses bigger and more complex than 20 years ago,
and with less paid labour, they felt constrained in the time they had available to put into
environmental issues, into their families, and into community participation. Many farmers
returned to this theme -that time is often a much bigger constraint than dollars.
CONCLUSION
The study reveals a substantial commitment by North Island hill country farmers to
sustainability and evidence of significant progress to more sustainable land management. It
identifies a wide array of social and institutional factors and forces that shape farmers'
response to sustainability. It does not substantiate the view that moves to improved land
management are related to either profitability or farm size. Nor does it offer any evidence
that when sold, more sustainably managed land generates higher market values.
Since 1984, New Zealand has adopted a series of policies that have removed production
subsidies and many of the other barriers to sustainability. However, the market system itself
does not properly value environmental factors and market signals alone offer no assurance of
appropriate behaviour.
Some moves towards sustainability have been achieved. As the study shows, such success is
ultimately dependent on farmers' belief in good environmental management as a sound
business practice, and recognition by farmers that the rewards from good management are
reflected at least in the short term, less in dollars earned, than in personal satisfaction, pride,
and community respect.
The study indicates that continued progress towards sustainability will be constrained without
a series of policy shifts and changes designed to progress farmers along the transition to a full
redesign of the farm system. Success will hinge not on anyone policy initiative at anyone
level. but in comprehensive, diverse changes at evelY level in the agriculture-food system. To
date, acceptance of the rhetoric of sustainability has not been backed by a proper integration
either in popular thought or in public policies of institutional arrangements, and
environmental, economic, and societal conditions. Too often what is good for profits (or
trade earnings) and what is good for the environment are seen as incompatible, while what is
socially desirable is viewed as a sort of "follow-on" from good economic conditions. The
restructuring of agriculture since 1984 and the establishment of the Resource Management
Act 1991 provide useful foundations for securing sustainable agriculture. What is now
required is a continued and extensive programme of institutional and other environmental,
economic and social changes and improvements to secure national goals.
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ABSTRACT
Factors associated with the likely status of New Zealand small (less than 180 cows)
dairy farms in 2009 were investigated. Data for the analysis were provided from a
1999 mail survey of 573 small dairy farmers who supply the Northland, New Zealand
Dairy Group (NZDG) and Kiwi Dairy Companies. The likelihood of these farmers
falling into one of the eight likely 'future status' categories was estimated using
logistic regression models. Future involvement in dairying incorporated: continue as
at present (status quo), have a bigger dairy farm, transfer farm ownership to a family
member or employ a manager or sharemilker to operate the farm. The average small
dairy farmer was 51 years old. Perceptions of the future for dairying varied
substantially across the three milk supply areas. Proportionately more respondents
from the Kiwi area are likely to maintain the status quo compared to the other two
areas, while more of the NZDG suppliers are likely to be on a larger dairy farm.
More Northland small farmers are likely to quit farming and opt for off-farm income
opportunities than those supplying either the Kiwi or NZDG Companies.
Younger respondents expected to be on bigger farms and/or to have employed farm
managers/sharemilkers while their older counterparts are more likely to transfer farm
ownership to family members. Both of these groups support research directed at
improving feed quality and quantity. Respondents who believed in their farms'
potential to increase milksolids production are likely to maintain the status quo while
those who saw scope to decrease farm expenses are likely to be on a larger farm.
Those expecting to be on a larger dairy farm are also likely to believe in a market-led
pricing strategy for milk but face capital constraints in purchasing more land.
Farmers continuing their involvement in dairying supported the investment of cash
surpluses into farm development, and the purchase of equipment or additional land for
dairying. Respondents with a smaller contribution from dairying to household income
are likely to either transfer their farm to family members or exit dairying. Investment
in feed quality and productivity improvements was seen to be the best policy for
improving the viability of small dairy farms.
Key words: small dairy farming, likely future status, New Zealand, dairy farms.
INTRODUCTION
In 1998/99 season, an average dairy herd in New Zealand had 229 cows (212 cows in
North Island and 320 cows in the South Island) (LIC 1999). Herd size varies by
district and ranges from 159 cows in Upper Hutt to 367 cows in Napier/Hastings
(North Island) and from 152 cows in Banks Penninsula to 704 in Central Otago
(South Island» (ibid p. 14-15). The share of larger herds (more than 300 cows) has
steadily increased from 1.5% in 1980/81 to 18.2% in 1998/99, while the share of
smaller herds (less than 150 cows) has steadily declined to about 23% of total herds in
1998/99. Although the total number of herds has only marginally changed over the
last 10 years, herd size has increased by nearly 48% (from 154 cows in 1988/89 to
229 in 1998/99). Several factors have contributed to this outcome, including: the
amalgamation of smaller dairy farms, land use change including urban subdivision,
the adoption of higher stocking rates, the conversion of other farm types to dairying
and reduced real returns for milk (Rauniyar & Parker 1999, Rauniyar et al. 1999,
Parker et al. 2000).
The future viability of New Zealand's small dairy farms is important to both the dairy
industry and rural communities. Allen (1998) argued that in the past small dairy units
with a low level of debt have been viable and offered a "great lifestyle" but he
questioned their long-term viability. Jaforullah & Whiteman (1999) indicated that
53% of dairy farms in New Zealand operate below their optimal scale and suggested
attempts be made to reduce technical inefficiency on these farms. Mountfort (1999)
painted a grim picture for small farms and argued that small farmers are marginalised
by the dairy industry. Parker et al. (2000) contended that considerable potential
remains on many small dairy farms to improve business performance. In this paper,
we examine eight 'likely future status' of small dairy farmers in New Zealand and
identify factors associated with each status. We also draw policy implications for the
industry and rural communities.
THE MODEL
The likely future status of small dairy farmers (Pj) can take one or more states
depending upon how they assess their farm's past production performance, constraints
and potential; their own capabilities; market dynamics; and industry support and
future plans for the future. The model can be specified as:
e f3x
p. - -----------
I - 1+ ef3x
where, x is a vector of determinants associated with likelihood of ilh future status of
small dairy farmer and fJ is a vector of parameters associated with x; i= I, 2, ..., 8.
The eight perceived likely future states were derived from a literature review and the
on-going market dynamics in the dairy industry. These are: continue dairying as at
present (maintain status quo) (Model I); enlarge the dairy farm (Model 2); transfer
ownership to a family member (Model 3); install a manager or sharemilker to operate
the farm (Model 4); be on the same farm but no longer dairying (Model 5); shift to a
different farm but no longer dairying (Model 6); retire from farming but have off-farm
income through employment or business (Model 7); and retire from farming with no
off-farm income (Model 8). The vector of determinants of likely future states
included the respondent's age, perceptions about the potential to increase milksolids
production and reduce farm expenses, constraints encountered in dairy farming,
perceived industry priorities and strategies, the environment for supporting resources,
use of extra cashflow and regional dummy variables. The relationship between a
likely future state for a small dairy farmer and associated determinants was
represented separately by a logit model for each scenario (Hosmer & Lemeshow
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1989). Respondents' responses with respect to their fnture likely states were not
mutually exclusive: hence a respondent could report two or more likely states.
METHODS AND DATA
An exchange forum involving relevant stakeholder groups together with interaction
with farmers provided the basis for developing a four-page questionnaire for the
study. A mail survey was chosen as it allowed respondents' time to assess their
perceptions of the future without time pressure and anonymously. Procedures were
adopted to safeguard the privacy of the respondents. The questionnaire comprised
sections on the farm's milk production potential, constraints to changing farm
practices, strategies to encourage small dairy farms, farmer perceptions of their status
in 2009, sources of household income in 1998/99, farm location impacts, use of
surplus cashflow and background information on herd size, milksolids (MS)
production and farm attributes. Parker's (1998) definition of a small dairy farm was
adopted viz less than 60 ha effective area and/or supporting fewer than 180 cows.
The NZDG and Kiwi dairy companies provided a sample list of names and addresses
of suppliers, n=1520 and 292, respectively. The lists represented the Waikato-South
Auckland-Bay of Plenty and lower North Island regions, respectively. The Northland
Dairy Company posted the questionnaires to 399 farmers in two lots on behalf of the
researchers. Questionnaires were mailed out to 698 randomly selected NZDG and all
of the sample of Kiwi suppliers. A reminder letter was sent one month after the first
mailing. The response rate adjusted for farms that meet the study criteria was 41 %.
Survey returns were checked and information entered on a Excel® spreadsheet and
the analysis was performed using the SAS® statistical package (SAS 1990). The
empirical models were estimated using PROC LOGISTIC procedure.
The eight models of likely future status were dichotomised into two categories and
"likely" or "very likely" responses were assigned a value of 1 and 0 otherwise.
Similarly, all explanatory variables except respondent age and percentage contribution
of dairy farm income to total household income were also transformed into
dichotomous variables. Since most of the variables were binary, odd ratios were
computed to assist interpretation of the models. The same set of regressors was used
in each model and a significance level of pS;;O.lO was used to determine statistically
significant variables in the models estimated.
RESULTS
The likely future status of small dairy farmers in 2009 by milk-company is
summarised in Table I. Only one-third of the respondents are likely to be continuing
the current small dairy farm operation and another one-third would be on the same
farm but no longer dairying. Nearly 25% of the respondents would employ a farm
manager or sharemilker to run the farm and a similar proportion may exit farming
altogether in order to pursue a business or employment option. About 40% of the
respondents are likely to exit farming and fully retire from any production/income
generating activities. Only one-fourth of respondents is likely to pass their farm to a
family member. Some 30% of the respondents are likely to expand their current
operation to a bigger dairy farm. This is more likely to happen in the NZDG than the
Kiwi and Northland milk company areas. Proportionately more small dairy farmers
are likely to continue the status quo in the Kiwi supply area and fewer respondents
from this region are likely to opt out of dairying compared to suppliers of the NZDG
and Northland milk companies.
The attributes of respondents are summarised in Table 2, An average respondent was
51 years old (CV=20%). This was fairly uniform across all three supply catchments.
Dairy farming accounted for 79% of the household income (CV=33%), An
overwhelming majority of respondents (83%) believed potential existed to increase
MS production on the farm while fewer respondents in Northland reckoned farm
expenses could be reduced without affecting MS output. Nearly 75% of respondents
considered that environmental limitations restricted their ability to increase dairy farm
income, An increase in MS price, followed by encouraging farmers to produce
special purpose (high value) milk products, were identified as effective ways to assist
small dairy farmers in New Zealand. Only one-third of respondents was satisfied with
their current farm size and fewer than 20% believed that the price for land
surrounding their farm was affordable. Extra cash was likely to be used for debt
repayment, followed by farm development. The priority for farm development was
substantially higher in the Northland area than in the other supply areas. This
probably reflects the relatively less well-developed properties in Northland. The
majority of farm attributes were similar for all three milk supply areas.
Determinants of likely future status of small dairy farmers in New Zealand
The results from the logistic regression analysis, including the parameter estimates for
all eight models stated earlier, are presented in Table 3. The odd ratios associated
with respective parameter estimates are given in Table 4. The interpretation of results
for each model is limited to a brief discussion of the direction of association for
statistically significant variables (p';;0.10).
Modell: Status quo
The respondents who are likely to maintain their current status probably have no run-
off and believe that potential to increase MS production exists on their farm. They
agree that their attitude towards dairy farming and the current economic and political
environment limit their ability to increase income from dairying. They tend to be
satisfied with their current farm location (both in terms of farm size and land
availability for farm expansion) but they are unlikely to invest in non-farming
activities. They would preferentially divert any surplus cash toward the purchase of
farm equipment/machinery but would not invest in off-farm activities. They tend to
be located in the Kiwi supply area.
Model 2: Have a bigger dairy farm
';.'he respondents who expect to have a bigger dairy farm tend to be younger in age and
consider that they can decrease farm expenses without adversely affecting MS
production and hence income from dairying. They at present lack equity capital
because of their younger age. They believe the dairy industry should give high
priority to assisting farmers in improving feed quality and yield. They are not
satisfied with their current farm size and consider that local land prices are affordable
for dairy expansion. They would not invest in non-farm activities, but would allocate
surplus cash towards the purchase of farm equipment/machinery and more dairying
land. They tend to be from the NZDG supply area.
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Model 3: Have farm ownership transferred to a family member
The respondents who are likely to have transferred farm ownership to a family
member by 2009 are older and earn a smaller share of household income from
dairying than other respondents. They do not agree that they lack learning
oppOItunities to increase dairy farm income, but place high priority on the industry
improving feed quality and yield. They do not support strategies to diversify income
opportunities from existing land and land suitable for farm expansion is available in
the surrounding area. Extra cash is likely to be invested in farm development and the
purchase of more land, but not in non-farm activities. They are likely to be in the
NZDG or Kiwi supply area.
Model 4: Have a manager or sharemilker on farm
The respondents who are older in age and accord high priority to improving feed
quality and quantity are likely to have a manager or sharemilker on their farm.
However, they neither support the strategy to diversify income opportunities from
existing land nor the strategy to provide financial incentives for out-of-season milk
production. They do not intend to sell their current farm in order to invest in non-
farm activities but may consider deploying extra cash to off-farm investment
opportunities and the purchase of more land for dairying. They are most likely to be
from the NZDG supply area.
Model 5: Be on the same farm but no longer dailying
The respondents who are likely to exit from dairying but remain on the same farm
tend to believe that their farms do not have potential to increase MS production and
earn a smaller share of total household income from dairying than other respondents.
They support producer control of the industry and tend to be satisfied with the current
size of their farm. They do not agree that land prices are affordable in their locality
and would rather invest extra cash in off-farm pursuits. They are not likely to be in
the Kiwi supply area.
Model 6: Be on a different farm and no longer dairying
The respondents with a below average contribution of income from dairying to
household income and who are interested in using extra cash for improving the family
home and the purchase of more farm land are likely to be on a non-dairy farm by
2009. They do not place high priority on providing incentives for out-of-season milk
production.
Model 7: No longer farming but have off-farm income
Those likely to exit farming currently have income from employment and/ or business
sources as well as dairying, do not see potential to increase MS production on their
farm and face capital and environmental constraints. They are likely to sell their farm
in order to invest in non-farm activities. They would also divert extra cash to off-farm
investment and improving the family home. Although land prices may be affordable
in their locality, they are not likely to allocate extra cash to the purchase of more land.
They are most likely to come from the Northland supply area.
Model 8: Retiredfromfarming and have no off-farm income
The respondents who plan to fully retire from farming within the next decade tend to
be older individuals. They are likely to be satisfied with the current farm size and
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land prices, even though additional land for farm expansion may be available in their
locality. They are likely to sell their current farm in order to invest in non-farm
activities, and this may include an allocation of funds for retirement planning. They
have a positive attitude towards dairying.
DISCUSSION
The models developed from the survey data on the future status of owners of small
dairy farms provide a consistent and logical explanation of their likely behaviour.
Models I to 4 summarise the attributes offarmers likely to still be in dairying in 2009,
while models 1 to 5 characterise those who are likely to have exited the industry by
this stage. In broad terms younger farmers plan to increase milk production through
intensification and/or expansion but are constrained by a lack of capital, while older
farmers plan to exit dairying or transfer ownership to the next generation. High land
prices are seen as a constraint to dairy farm expansion in the NZDG supply catchment
(Waikato, South Auckland, Bay of Plenty), which is consistent with the analysis of
land values by Rauniyar et al. (1999).
The forecasted extent of change for small dairy farms over the next decade is
significant: about 40% expect to be out of dairying or no longer involved in farming.
In 1998, Parker suggested up to one third of New Zealand's dairy farms would no
longer be in business by 2010. Pavel (2000) shared this view and suggested a typical
grassland farm of the future might have herds of350 cows in modules up to 800-1000
cows. Based on historical trends a substantial reduction in dairy farms is unlikely to
lower New Zealand's MS output (LIe 1999), but it will have large impacts for dairy
companies in terms of the logistics of milk collection, supplier interaction and
possibly milk processing.
The survey results suggest less enthusiasm for growing small dairy farms in
Northland than in the NZDG or Kiwi supply areas. Northland has fewer comparative
advantages for dairying than the other main dairying regions in New Zealand (Parker
1999) and MS payouts by the local company have generally been lower than others.
The increased cost of dairy company shares for the right to supply milk has been
offset to varying degrees by a reduction in land values. Land prices for dairying in
the NZDG supply catchment, however, are under-pinned by competition for
alternative land-use, including lifestyle blocks and horticulture. Thus, dairy farm
capital will continue to migrate south where land values are lower and environmental
conditions for pasture production, especially when combined with irrigation, are
better. Small dairy farms therefore may not aggregate to larger properties to the extent
that some expect; rather, land use will change as suggested for the model 5 farmers.
The farmers indicated strong support for research into ways to improve pasture
production and yield. These are the basic drivers of output from a pastoral dairy
system (McMeekan 1964) and reflect farmer concern that little progress has been
made in improving these aspects of dairy production since 1980 (Bryant 1993).
Nevertheless, four out five respondents indicated they saw potential to increase MS
production from their current farm. Awareness of, and access to technology was not
generally rated strongly as a limitation to this (except by model 3), suggesting other
factors like personal motivation, and in some cases environmental constraints, are
more influential on farmers not exploiting their farm's MS potential. An increase in
I\)
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the cost of shares to supply additional milk may also be a limitation to farm
improvement (Taylor 2000). Support was strong for improving the MS price, but less
so for other mechanisms to improve the viability of small dairy farms, such as out-of-
season premiums for milk supply, niche products (on-farm processing, high value
products), or greater producer control of the industry (except, interestingly those
planning to stay on the farm but discontinue dairying (model 5)). The support for
pasture productivity and quality improvement was strongest amongst farmers looking
to take on a sharemilker or manager (model 4), or to transfer the farm to family
member (model 3). In both cases an increased level of income and operating surplus
is critical if the greater costs or income sharing associated with these options are to be
meet.
High land prices pose a constraint to small dairy farmers who want to expand their
operation. They are likely to be especially challenging for a younger «40 years old)
property owner because of the limited ability of a small herd to generate large enough
cash surpluses to make savings or rapidly repay debt (Allen 1998). For older farmers
with a debt-free property the option to sell-up and reinvest capital in a larger farm
with less expensive land is an attractive option (model 2). Equity partnerships may
provide a faster alternative for younger farmers with small herds to expand their dairy
farm business (O'Connor, 2000).
CONCLUSIONS AND POLICY IMPLICAITONS
This study confirms that considerable change will occur amongst the community of
small dairy farmers over the next decade. Average herd size is likely to increase faster
than in the past, traditional dairying land is likely to be used for other purposes and
off-farm income opportunities will increase as proportion of total household income,
particularly for those with farms well-located to employment or business
opportunities. Research to improve dairy farm productivity will benefit all dairy
farmers and the new focus on achieving a 4% pa efficiency gain will help prolong
small farm viability. Policies to specifically protect the viability of the small dairy
farm, such as concessionary lending rates or grants for farmers to relocate, expand or
exit dairying, in contrast to Australia, are not favoured in New Zealand's current
political environment.
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Table I. Variation in respondent perception about likely future status as a small dairy farmer in 2009
by milk supply area (proportion of respondents responding likely or very likely future status).
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Likely future status
Status quo (Continue as now)
On the same farm but no longer dairying
On a different farm and no longer dairying
Have a manager of sharemilker to operate the farm
Have a bigger dairy farm
Have passed tlle farm on to a family member
Retired from farming and no off-farm income
No longer farming but have a business or employment
Milk Supply Area (mean)
Kiwi NZDG Northland
0.41 0.30 0.31
0.22 0.34 0.38
0.06 0.09 0.06
0.22 0.29 0.14
0.29 0.35 0.22
0.18 0.19 0.16
0.36 0.39 0.40
0.19 0.26 0.30
Overall
0.33
0.32
0.08
0.24
0.30
0.19
0.39
0.25
Table 2. Variation in respondent attributes about the determinants of likely future status of small dairy
farmers in 2009 by milk supply area «proportion of respondents responding likely or very
likely future status).
Milk Supply Area Overall
Characteristics Kiwi NZDG Northland Mean
Age of respondent (years) 51 51 51 51
Farm has a runoff (yes=1, no=O) 0.36 0.31 0.49 0.36
MS production can be increased (yes=l, no=O) 0.80 0.85 0.83 0.83
Farm expenses can be decreased without decreasing MS production 0.39 0.41 0.28 0.38
(yes=1, no=O)
Lack of capital limit farmer's ability to increase income from 0.42 0.43 0.34 0.41
existing area (strongly agree/agree=l, else=O)
Farmer's attitude limits hislher ability to increase dairy farm income 0.57 0.55 0.63 0.57
(strongly agree/agree=l, else=O)
Environmental limitations restrict farmer's ability to increase dairy 0.71 0.70 0.79 0.72
farm income (strongly agree/agree=l, else=O)
Economic and political environment limits farmer's ability to 0.21 0.21 0.24 0.22
increase dairy farm income (strongly agree/agree=l, else=O)
Contribution of dairy farm income in total household income, % 83 79 75 79
Unavailability of suitable cost-effective technology limits farmer's 0.54 0.56 0.53 0.55
ability to increase diary farm income (strongly agree/agree= I.
else=O)
Lack of suitable learning opportunities limit farmer's ability to 0.18 0.21 0.21 0.20
increase dairy farm income (strongly agree/agree=1, else=O)
Increase in MS price perceived as a strategy to encourage SDF 0.80 0.83 0.78 0.81
(high priority=l, else=O)
Encouraging special purpose/high value milk production perceived 0.57 0.66 0.59 0.62
as a strategy to encourage SDF (high priority=l, else=O)
Increased producer control of the industry perceived as a strategy to 0.37 0.33 0.26 0.32
encourage SDF (high priority=l, else=O)
Assisting in feed quality and quantity perceived as a strategy to 0.22 0.30 0.30 0.28
encourage SDF (high priority=l, else=O)
Assisting in diversifying income opportunities from existing land 0.20 0.18 0.17 0.18
perceived as a strategy to encourage SDF (high priority=1, else=O)
Promoting on-farm processing of dairy produce perceived as a 0.06 0.07 0.08 0.07
strategy to encourage SDF (high priority=l, else=O)
Allowing dairy company shares to be sold to free-up capital 0.22 0.14 0.12 0.16
perceived as a strategy to encourage SDF (high priority=l, else=O)
Providing attractive financial incentives for out-of-season milk 0.34 0.47 0.35 0.41
production perceived as a strategy to encourage SDF (high
priority=l, else=O)
Satisfied with current farm size (strongly agree/agree=1, else=O) 0.39 0.31 0.36 0.34
Land suitable for farm's expansion is locally available (strongly 0.34 0.33 0.32 0.33
agree/agree=l, else=O)
Land prices are affordable in farmer's location (strongly 0.18 0.16 0.20 0.18
agree/agree=l, else=O)
Farmer would sell current farm to invest in non-farming activities 0.20 0.27 0.22 0.24
(strongly agree/ agree= 1, else=O)
Extra cash surplus to be used for debt repayment (very likely/ 0.71 0.68 0.65 0.68
likely=1, else=O)
Extra cash surplus to be used for farm development (very likely/ 0.61 0.53 0.71 0.59
likely=l, else=O)
Extra cash surplus to be used for off-farm investment (very likely/ 0.33 0.45 0.43 0.41
likely=l, else=O)
Extra cash surplus to be used for improvements of family home 0.37 0.41 0.46 0.41
(very likely/likely=l, else=O)
Extra cash surplus to be used for the purchase of farm 0.16 0.22 0.32 0.22
equipment/machinery (very likelyllikely=l, else=O)
Extra cash surplus to be used for purchasing more land (very 0.33 0.24 0.28 0.27
likely/likely=l, else=O)
Table 3: Determinants of likely future statUs of small dairy farmers in New Zealand (1999).
Modell: Model 2: Model 3: Model 4: Model 5: Model 6: Model 7: Model 8:
Status Quo Have a Transferred Have a On the Ona No farming Retired
(Continue bigger dairy the farm to manager or same farm different but have from
as now) farm a family sharemilker but no farm and no off-farm farming, no
member on farm dairying dairying income off-farm
INTERCPT -1.4009 1.896 -5.3269*** -2.197* -0.4881 0.7652 -0.2735 -7.3087***
Age of the respondent (years) -0.014 -0.0658*** 0.0929*** 0.036** 0.0183 -0.0327 -0.0133 0.1358***
Farm bas a runoff (yes=1, no=O) -0.5716** -0.1528 -0.0641 -0.0606 0.1554 0.0626 -0.1066 0.1957
MS production can be increased (yes=l, no=O) 0.8544** 0.1885 -0.0701 0.4474 -0.536* -0.4646 -1.0129*** -0.5555
Farm expenses can be decreased without decreasing MS 0.0414 0.5421* -0.2049 0.3514 -0.1462 0.1188 0.1046 0.3228
production (yes=1, no=O)
Lack of capital limit farmer's ability to increase income from -0.1515 0.5293* -0.0735 0.2518 0.2707 0.0228 -0.6467** -0.2059
existing area (strongly agree/agree=l, else=O)
Farmer's attitude limits bis/her ability to increase dairy farm 0.4579* 0.4775 -0.2874 -0.2827 -0.381 -0.6786 0.3983 -0.4942*
income (strongly agree/agree=l, else=O)
Environmental limitations restrict farmer's ability to increase -0.1433 0.5445 0.2469 -0.4746 0.0117 -0.2363 -0.6502** 0.0471
dairy farm income (strongly agree/agree=l, else=O)
Economic and political environment limits farmer's ability to 0.6964** -0.3429 -0.4297 -0.4603 -0.4215 -1.2718 -0.5729 -0.3846
increase dairy farm income (strongly agree/agree=l, else=O)
Contribution of dairy farm income in total household income, % 0.00444 0.00291 -0.0113** -0.00567 -0.0124*** -0.0166** -0.00894* 0.00463
Unavailability of suitable cost-effective technology limits -0.125 -0.2386 0.2985 -0.316 -0.0646 -0.032 -0.0167 -0.1371
farmer's ability to increase diary farm income (strongly
agree/agree=l, else=O)
Lack of suitable learning opportunities limit farmer's ability to -0.1759 -0.1344 -0.7552* -0.0649 0.456 -0.0293 0.1516 -0.2549
increase dairy farm income (strongly agree/agree=l, else=O)
Increase in MS price perceived as a strategy to encourage SDF 0.0642 -0.889** -0.6909 -0.5048 -0.3991 -0.0915 0.2992 -0.3187
(high priority=1, else=O)
Encouraging special purpose/high value milk production -0.0577 -0.0417 0.2972 -0.1191 -0.113 0.2761 0.0489 0.00653
perceived as a strategy to encourage SDF (high priority=1,
else=O)
Increased producer control of the industry perceived as a 0.1531 0.2716 0.0167 0.4697 0.4747* 0.2531 -0.2029 -0.3435
strategy to encourage SDF (high priority=l, else=O)
Assisting in feed quality and quantity perceived as a strategy to 0.2639 0.551 * 0.8165** 1.0044*** -0.0162 0.5784 0.0918 0.0567
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encourage SDF (bigb priority=l, else=O)
Assisting in diversifying income opportunities from existing
-0.5641 -0.0177 -0.8911* -1.2401*** 0.3167 0.4411 -0.00076 -0.2661
land perceived as a strategy to encourage SDF (bigh priority=l,
else=O)
Promoting on-farm processing of dairy produce perceived as a 0.3989 0.0451 0.5588 -0.7011 -0.6653 -0.7621 -0.0431 -0.2878
strategy to encourage SDF (high priority=l, else=O)
Allowing dairy company shares to be sold to free-up capital
-0.3288 0.2508 0.7351 0.424 0.5561 0.7109 0.2407 0.4562
perceived as a strategy to encourage SDF (high priority=1,
else=O)
Providing attractive financial incentives for out-of-season milk 0.3522 -0.244 -0.4982 -0.6398** 0.1574 -1.276*** 0.419 0.1217
production perceived as a strategy to encourage SDF (high
priority=1, else=O)
Satisfied with current farm size (strongly agree/agree=l, else=O) 0.6291** -1.5056*** 0.3862 0.079 0.5352* 0.026 0.15 0.5423*
Land suitable for farm's expansion is locally available 0.7773*** 0.3494 0.5513* 0.4416 -0.0275 0.1034 0.1679 -0.5104*
(strongly agree/agree=l, else=O)
Land prices are affordable in farmer's location (strongly 0.1603 0.8972** 0.1713 0.3154 -0.8891 ** -0.2593 0.5842* 0.5744*
agree/agree=l, else=O)
Farmer would sell current farm to invest in non-farming
-1.3114*** -0.5861* -1.1697**
-0.7** -0.0143 0.6175 1.6506*** 1.6831***
activities (strongly agree/ agree=l, else=O)
Extra cash surplus to be used for debt repayment (very likely/
-0.1883 -0.1329
-0.3163 -0.0502 -0.1702 -0.1401 -0.0303 -0.0786
likely=l, else=O)
Extra casb surplus to be used for farm development (very likely/
-0.096 0.1741 0.6777* -0.0706 0.0732 -0.7579 0.3998 0.1796
likely=l, else=O)
Extra cash surplus to be used for off-farm investment (very
-0.6617**
-0.0765 0.25 0.6635** 0.482* -0.1902 1.0317*** 0.0757
likely/ likely=l, else=O)
Extra cash surplus to be used for improvements of family home
-0.0284 0.1263 0.1111 0.0442 -0.0322 0.7765* 0.5162* 0.0298(very likely/ likely=l, else=O)
Extra cash surplus to be used for the purchase of farm 0.9524*** -0.6156* 0.0261 0.2073 0.0523 0.3107 -0.7634** -0.1463
equipment/machinery (very likely/likely=l, else=O)
Extra cash surplus to be used for purchasing more land (very 0.0576 1.9341*** 1.29*** 0.688** -0.068 1.5262*** -0.3749 0.1486
likely/likely=1, else=O)
Farming area covered by Kiwi (yes=l, no=O) 0.6852** -0.9096*** -0.6414 -0.8439**
-0.74** -0.4457 -0.5971 -0.191
Farming area covered by Northland (yes=l, no=O)
-0.1583 -1.0369***
-0.8964** -1.2826*** 0.4805 0.0111 0.5878* 0.1945
% Correct Prediction 77 84 83 77 72 78 82 84
ni/N 142/425 . 129/424 69/424 94/422 131/424 31/424 110/419 151/422
Chi-square (dO 91.7 (31) 152.6 (31) 97.3 (31) 76.1 (31) 61.2 (31) 40.1 (31) 114.0 (31)
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Table 4: Likelihood odd ratios associated with logistic regression parameter estimates.
Modell: Model 2: Model 3: Model 4: ModelS: Model 6: Model 7: Model 8:
Status quo Operate a Transfer the Have a On the ana No longer Retired
Factor influencing future status of small dairy farmer (Continue bigger dairy farm to a manager or same farm different farming, from
as now) farm family sharemilker but no farm and no but have farming and
members to operate longer longer off-farm have no
the farm dairying dairying income off-farm
income
Farm has a runoff (yes=l, no=O) 0.6 0.9 0.9 0.9 1.2 1.1 0.9 1.2
MS production can be increased 2.4 1.2 0.9 1.6 0.6 0.6 0.4 0.6
(yes=1, no=O)
Farm expenses can be decreased without decreasing MS 1.0 1.7 0.8 1.4 0.9 1.1 1.1 1.4
production (yes=l, no=O)
Lack of capital limit farmer's ability to increase income from 0.9 1.7 0.9 1.3 1.3 1.0 0.5 0.8
eXisting area (strongly agree/agree=l, else=O)
Farmer's attitude limitshislher ability to increase dairy farm 1.6 1.6 0.8 0.8 0.7 0.5 1.5 0.6
income (strongly agree/agree=1, else=O)
Environmental limitations restrict farmer's ability to increase 0.9 1.7 1.3 0.6 1.0 0.8 0.5 1.0
dairy farm income (strongly agree/agree=l, else=O)
Economic and political environment limits farmer's ability to 2.0 0.7 0.7 0.6 0.7 0.3 0.6 0.7
increase dairy farm income (strongly agree/agree=l, else=O)
Unavailability of suitable cost-effective technology limits 0.9 0.8 1.3 0.7 0.9 1.0 1.0 0.9
farmer's ability to increase diary farm income (strongly
agree/agree=1, else=O)
Lack of suitable learning opportunities limit farmer's ability to 0.8 0.9 0.5 0.9 1.6 1.0 1.2 0.8
increase dairy farm income (strongly agree/agree=l, else=O)
Increase in MS price perceived as a strategy to encourage SDF 1.1 0.4 0.5 0.6 0.7 0.9 1.3 0.7
(high prioritr-1, else=O)
Encouraging special purpose (high value) milk production 0.9 1.0 1.3 0.9 0.9 1.3 1.1 1.0
perceived as a strategy to encourage SDF (high prioritr-1,
else=O)
Increased producer control of the industry perceived as a 1.2 1.3 1.0 1.6 1.6 1.3 0.8 0.7
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strategy to encourage SDF (high prioritr-I, else=O)
Assisting in feed quality and quantity perceived as a strategy to 1.3 1.7 2.3 2.7 1.0 1.8 1.1 1.1
encourage SDF (high prioritr-I, else=O)
Assisting in diversifying income opportunities from existing 0.6 1.0 0.4 0.3 1.4 1.6 1.0 0.8
land perceived as a strategy to encourage SDF (high priority=l,
else=O)
Promoting on-farm processing of dairy produce perceived as a 1.5 1.0 1.7 0.5 0.5 0.5 1.0 0.8
strategy to encourage SDF (high priOrity=l, else=O)
Allowing dairy company shares to be sold to free-up capital 0.7 1.3 2.1 1.5 1.7 2.0 1.3 1.6
perceived as a strategy to encourage SDF (high priority=l,
else=O)
Providing attractive financial incentives for out-of-season milk 1.4 0.8 0.6 0.5 1.2 OJ 1.5 1.1
production perceived as a strategy to encourage SDF (high
priority=l, else=O)
Satisfied with current farm size (strongly agree/agree=l, else=O) 1.9 0.2 1.5 1.1 I.7 1.0 1.2 I.7
Land suitable for farm's expansion is locally available 2.2 1.4 1.7 1.6 1.0 1.1 1.2 0.6(strongly agree/agree=l, else=O)
Land prices are affordable in farmer's location (strongly 1.2 2.5 1.2 1.4 0.4 0.8 1.8 1.8
agree/agree= 1, else=O)
Farmer would sell current farm to invest in non-farming OJ 0.6 0.3 0.5 1.0 1.9 5.2 5.4
activities (strongly agree/ agree=l, else=O)
Higher cash surplus to be used for debt repayment (very 0.8 0.9 0.7 1.0 0.8 0.9 1.0 0.9likely/likely=l, else=O)
Higher cash surplus to be used for farm development (very 0.9 1.2 2.0 0.9 1.1 0.5 1.5 1.2likely/likely=l, else=O)
Higher cash surplus to be used for off-farm investment (very 0.5 0.9 1.3 1.9 1.6 0.8 2.8 1.1likely/likely=l, else=O)
Higher cash surplus to be used for improvements of family 1.0 1.1 1.1 1.0 1.0 2.2 1.7 1.0home (very likelyl likely=l, else=O)
Higher cash surplus to be used for the purchase of farm 2.6 0.5 1.0 1.2 1.1 1.4 0.5 0.9
equipment/machinery (very likely/like1r-1, else=O)
Higher cash surplus to be used for purchasing more land (very 1.1 6.9 3.6 2.0 0.9 4.6 0.7 1.2likely/likely=l, else=O)
Farming area covered by Kiwi (yes=l, no=O) 2.0 0.4 0.5 0.4 0.5 0.6 0.6 0.8Farming area covered by Northland (yes=l, no=O) 0.9 0.4 0.4 0.3 1.6 1.0 1.8 1.2
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1. Introduction
This paper reports the results of postal-questionnaire survey of 535 non-agricultural small
businesses in the rural and minor-urban areas of Canterbury, New Zealand. The profile,
motivations and needs of such businesses are of interest to policy makers and support
agencies concerned with the competitiveness and economic development rural areas. The
next section of the paper reviews briefly some relevant literature. Section 3 outlines the
methodology used for the survey. Section 4 presents and discusses some descriptive
statistics and results. Section 5 concludes.
1. Rural Development and Small Businesses
Rural Development
Traditionally, 'rural' has been viewed as synonymous with agriculture. However, the
continuing decline in the relative importance of agriculture within developed economies
has challenged this view. For example, less than half of the rural New Zealand
workforce is employed in agriculture (Newell, 1992). Reassessment of the role of non-
agricultural activities within rural economies has led to policy support for a more
integrated approach to rural development in various countries (Pomeroy, 1994). For
example, perhaps most notably, the addition of the 'second pillar' of rural development
within European Union's reformed Common Agricultural Policy (Lowe & Ward, 1998b).
A key aspect of this shift in policy is an emphasis upon encouraging self-reliance and
self-determination within rural areas and communities. That is, rather than offering direct
(financial) support as insulation against changing market and social conditions, policy
measures take the form of facilitating adjustment by (for example) providing information
and training or correcting market and institutional failure (Pomeroy, 1994). The success
of such a facilitation process depends, at least partly, upon the birth and growth of non-
agricultural businesses within rural areas. Consequently, there is rising policy and
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academic interest in the nature and profile of such firms. For example: What sort of
businesses are they? What are their objectives? What opportunities and impediments do
they face? (Curran & Storey, 1993; Pomeroy, 1993; Raley et al., 1999).
Contemporary interest in businesses within rural areas coincides with a renaissance in the
recognition afforded to the economic role and contribution of small and medium sized
enterprises (SMEs). In the 1960s and 1970s, SMEs were widely regarded as
unnecessary, inefficient business units. However, the persistence of SMEs within many
economies together with inconclusive evidence regarding their relative 'efficiency' and
'performance' has prompted a reassessment of their role and importance (Bollard, 1988).
Increasingly, they are considered to be a vital component of modern, dynamic economies
(e.g. Acs et aI., 1996; Gray, 1998). Rather than being (necessarily) just scaled-down
versions of larger firms, they may be viewed as a separate form of business with certain
advantages and disadvantages. Thus, whilst they may not be able to exploit the
economies of scale and scope available to larger firms, they are often more flexible and
responsive to changing market conditions. Moreover, their less rigid and less complex
management structures may contribute to greater entrepreneurial and innovative
capacities. Such potential advantages appeal to policy makers concerned with promoting
domestic and international competitiveness. Consequently, many countries are now
attempting to stimulate small business development through various support measures
(e.g. Danson, 1993; Cosh & Hughes, 1998; Cameron & Massey, 1999).
Rural Small Businesses
Within New Zealand (NZ), Devlin (1984) and, more recently, Cameron and Massey
(1999) note that official published statistics often provide incomplete coverage of SMEs
and/or suffer from variations in definitions2 making precise quantification of the size and
role of the small business sector difficult. Nevertheless, it is apparent that the majority of
2 Inconsistencies in the definitions of micro, small and medium sized enterprises are commonplace.
Number of employees is most often used for classification purposes, but even here the cut-off points are not
universally agreed or reported. For example, the NZ micro category is 0-5 employees but the EU category
is 0-9 employees.
2
NZ businesses are not large and that SMEs employ a significant proportion of the
workforce (see Table I). Similar patterns are apparent in the United Kingdom (Raley et
al., 1999).
Table I: No. of businesses & employees by size of business in Canterbury and New
Zealand
Size 0-5 6-9 10-49 50-99 100+ Total
Canterbury Businesses 28804 2563 2882 280 167 34696
FTEs 44920 17710 53730 18990 42350 177700
NZ Businesses 244721 20079 21999 2132 1329 290260
FTEs 371920 139400 412310 145340 315990 1384960
Source: Business Activity Statistics, 1998
The prevalence of SMEs within the broader economy is generally presumed to be
mirrored in rural areas. That is, with the exception of the energy and extraction
industries, the majority of rural businesses are not large. Encouraging and supporting
non-agricultural development within rural areas thus overlaps with more generic policies
aimed at promoting small businesses in general. This highlights the need to shift away
from the traditional sectoral (i.e. agricultural) view of rural areas towards a broader, local
development perspective (Hodge & Monk, 1991; Pomeroy, 1994; Lowe & Ward, 1998a).
Of particular policy interest is the potential for small businesses to provide employment
opportunities in rural areas (Bollard, 1988; Raley et al., 1999). However, Austin et al.
(1996) suggest that the majority of NZ small businesses are not growth-oriented.
Cameron (1992) and Austin et al. (1996) further suggest that the owner/managers of most
smaller NZ businesses do not regard themselves as entrepreneurs but rather as craftsmen
or artisans. Since much conventional business support and advice is predicated upon
classical notions of entrepreneurship and growth (ref?), encouraging rural development
through these types of small businesses may thus require a better prior understanding of
their characteristics and motivations. Unfortunately, despite frequent calls to improve
knowledge of the small business sector, it remains relatively under-researched (Curran &
3
I\)
~
Storey, 1993; North & Smallbone, 1996; Cameron & Massey, 1999: p34). The next
section of this paper describes how this study attempted to partially redress this situation
inNZ.
3. Methodology
The methodology chosen for this study was a postal-questionnaire. Although not
providing as much detailed insight as, say, in-depth interviews, this approach was
considered to be an appropriate means of collecting information from a reasonably large
set of businesses in the absence of significant prior research (ref). The questionnaire used
was adapted from one deployed by Raley el at (2000) as part of a study of rural micro-
businesses in the North East of England (see http://www.ncl.ac.uk/~ncre/Microbus.html).
Changes from the UK questionnaire were largely cosmetic, relating to currency and
measurement units or terminology, although one section was dropped as irrelevant to
New Zealand. The adapted version was not piloted, although it was seen and commented
on by various local academics and business support staff. Appendix A contains a copy of
the questionnaire.
A variety of sampling frames were sought and considered for the survey. However, the
sampling frame of business names and addresses finally used was taken from the New
Zealand Business Directory Database published in CD-ROM format by UBD (see
http://www.ubd.co.nz).This lists over 150,000 businesses throughout New Zealand,
sorted by location, industrial sector and size. For the purposes of this study, 2,000 names
and addresses of businesses were taken from the database. These were of firms in the
smallest size category of 1-10 employees within Canterbury, excluding certain postcodes
judged to be urban. Canterbury was chosen as the geographical focus of the study for
reasons of expediency: budget constraints dictated a maximum survey size which was too
small to provide sensible national coverage and the location of the research team made
access to local 'grey' literature and anecdotal evidence easier for that region.
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Five caveats need to be acknowledged here. First, the smallest employee-size category of
I-lOin the UBD database does not exactly match the two smallest categories of micro (0-
5) and small (6-9) reported in official statistics (Business Activity Statistics, 1998). This
means that detailed comparison with published statistics may be misleading. Second, the
relatively crude usage of postcodes to allocate firms to rural and minor-urban areas may
incorrectly exclude some (rural) firms whilst including (urban) others: ideally a more
sophisticated rural classification procedure would have been used (e.g. Cloke, ; Coombes
& Raybould, 2000). This means that the survey results may not precisely relate to only
rural firms.
Third, the commercial nature of the database used may lead to sampling frame bias
through the exclusion of certain types of firm (e.g. very small, start-ups). Fourth,
focusing on Canterbury alone may neglect heterogeneity across different rural areas of
New Zealand (Newell, 1992). Fifth, as with any voluntary survey, there is the potential
for non-response bias (ref). These last three caveats 'nean that, either by design or by
response, the survey results may under-represent certain elements of the underlying
population of small rural businesses. These caveats may be serious. However, in the
absence of comprehensive information on the underlying population or a demonstrably
superior sampling frame, the survey represents an appropriate approach to gathering
information on the characteristics, motivations and support needs of a reasonably large
setofRMBs.
The questionnaire was mailed-out in November 1999, together with a Freepost reply
envelope and a covering letter explaining the purpose of the study and assuring
anonymity of individual responses: neither the questionnaire nor the reply envelope were
tagged with identifying marks. By mid-December, 535 usable replies had been received.
This, together with a small proportion of delivery-error returns, gave a credible effective
response rate of 28% (the UK version achieved 20%). The next section summarizes and
discusses some of the more interesting results arising from analysis of the returned
questionnaires.
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4. Results
manufacturing, 8 per cent building and only 2 per cent agriculture and agricultural
services.
I\)
:lO
The results presented here are from the preliminary analysis of the questionnaires. As
stated in the previous section a sample of 535 firms was obtained, these are classified by
type in table 1.
Table I: Rural Micro businesses by type
Classification Percent
Food, e.g., Cafe, restaurant 6.4
Accommodation 7.9
Retail 27.2
Professional services 12.3
Agriculture/horticulture 4.6
Other services 12.5
Manufacturing 6.0
Agricultural services 5.0
Engineering 2.1
Motor services 6.9
Tourism 2.3
Building/development 3.3
Other 3.5
Table I shows that the highest number of businesses were retail followed by professional
and other services. Motor services accounted for 10 per cent of businesses, with
agriculture/horticulture and services supporting these only 4.6 and 5 per cent
respectively3, it is interesting to note that such a small percentage were direct agricultural
services. This compares to the results from the UK where 15 per cent of businesses were
accomodation, 17 per cent retail; 17 per cent professional services, 12 per cent
3 It must be remembered that the survey deliberately excluded farms thus agriculture/horticulture here
included such things as nurseries, and beekeeping.
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Of the businesses surveyed they have been, on average, in existence for 12 years. A half
of the sample had started the business themselves, 40 per cent had bought the business
and only 6 per cent inherited it. Over half of the businesses owned their own premises
with a third of the total working from home. A quarter of businesses were under single
ownership with a third partnerships and another third limited companies.
Over three quarters of the businesses had a turnover of over $100,000 per year. With
nearly 50 per cent a turnover of over $250,000. Only 4 per cent had turnover of under
20,000 and 8 per cent between $20,000 and $50,000. Almost all business were registered
for GST.
To assess the impact of geographical location on the business a series of questions were
asked re the location of customers and suppliers as well as the location of general
services. Two thirds of sales were to private households 14 per cent to small firms. Sixty
eight per cent of customers were local, IS per cent regional and only 5.6 per cent of sales
were exported outside New Zealand. This compares to the UK study where 52 per cent
were local (within 30 miles) and more businesses seem to be embedded in their local
area. The main competitor, in the NZ study, on average was 24 kilometers away, perhaps
an advantage of being remote!
A lower proportion of supplies, than sales, were local at just over 40 per cent with 35 per
cent regional, (almost identical results to that from the UK study, Raley et al (2000».
The distance to facilities ranged from an average of 10 kilometers to the post office, to 22
kilometers to the bank, 33 kilometers to general supplies and over 60 kilometers to more
specialist services such as business advice, training or associations.
Forty five per cent of respondents worked on average between 46 and 60 hours per week
with 28 per cent working over 60 hours per week. Over half, at 56 per cent, said that the
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hours they worked did not vary seasonally and only 6 per cent stated that hours fluctuated
substantially according to season.
Most started business to provide main source of income with freedom and independence
being relatively unimportant. This differed form the results of the UK study where a
higher emphasis was placed upon starting the business to develop their own ideas;
provide local services and have flexibility of employment.
Most of the businesses, at 93 per cent, had additional help with 75 per cent of spouses
working in the business, 37.8 per cent as an active partner. A further 60 per cent of
businesses had close family working in them, two thirds on a casual basis.
Over two thirds employ non-family members mostly as full-time reg)llar workers.
To obtain information re attitudes towards the business and growth and what factors
inhibited growth a series of questions were asked. Only 13 per cent were not interested
in business growth, (compared to 31 per cent in the UK study Raley et al (2000)). The
main reasons for restricting expansion were a shortage of capital at 46 per cent, followed
by staff shortages at 37 per cent, and finally a shortage of space with 23 per cent citing
this as a reason. Similar proportion were reported in the UK study as to reasons for
restricting expansion with the exception of the availability of staff where only 27 per cent
in UK study cited this as a reason.
Capital was mainly needed for buildings/fittings and plant. Half of the respondents cited
that the shortage of capital was due to the lack of their own capital/collateral and also the
absence of available funds in the business. Forty-five per cent of respondents cited they
didn't like borrowing with only 16 per cent citing that the shortage of capital was due to
the bank thinking the project was too risky. This may reflect the fact that 51 per cent of
businesses have applied successfully for a loan in last five years (an average of
$100,000). Only 3 per cent had been refused loans reflecting the fact that we are
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surveying successful businesses. Staff problems mainly were related to the cost of
employing people and the lack of suitable employees.
Maintaining the current business position in the next two years and selling the business in
ten years were the most common plans for the future.
Two thirds of business operators had considered seeking advice and most of this advice
was on either/or accounting, financial/taxation and business development or planning.
Two thirds also had access to a computer with the internet (compared to 56 per cent in
the UK) and of those 83 per cent knew how to use it.
Finally, it is worth noting that additional free-comments on the returned questionnaire
were generally complimentary. In particular, despite the designed anonymity of
responses, a number of respondents voluntarily identified themselves to ~xpress interest
in the study and offered to participate in any follow-up work. However, a few criticisms
of the questionnaire layout (Le. too long; writing too small) and specific questions (i.e.
confusing; too intrusive) were also made and may usefully inform any similar future
survey (Holland, 2000).
5. Conclusions
The preliminary results from this survey of rural micro businesses illustrate the
importance of these to the economy. The majority of these businesses do not rely upon
agriculture, certainly not directly, and show the breadth of base in rural economy.
These businesses do seem to be stable with average in existence for 12 years and most
considered opportunity to expand. Over two thirds of business was local with 75 per cent
of supplies coming from within region this indicates local embeddedness certainly a
higher proportion than found in the UK study.
9
IN
o
Further analysis is needed to assess the constraints and opportunities for these businesses
and to determine statistical significant factors affecting business development.
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SUMMARY
A project was recently undertaken to study and quantify the management styles of
farmers dairying in Victoria Australia, and evaluate their beliefs about dairy effluent
management. The study used a telephone survey of 300 farmers from a stratified
random sample. It had a 56% response rate
The survey identified that:
• Dairy farms in Victoria averaged l69ha, milked an average of 199 cows, and
produced 1.1 million litres of milk.
• In total, 54% of farmers used irrigation as part of their effluent disposal schemes,
and 80% used ponds.
• To improve effluent scheme performance farmers needed more and better
information linking the performance of effluent schemes with reducing waterway
contamination.
• Farmers wanted ways to reduce the time that they spent on maintenance of
effluent schemes.
• Farmers' attitudes towards the value of using effluent nutrients as fertiliser
substitutes could be relatively easy to strengthen, especially if it can be linked to
a reduction in farm expenses.
• Farmers generally had favourable attitudes towards taking a planned approach to
effluent management.
• Farmers did not use objective measures for effluent management and appeared to
lack identified critical control points, standards, and a suitable testing regime for
objective decision making.
PROJECT BACKGROUND
The size of dairy herds and the volume of water used in milk harvesting have been
increasing in Victoria, contributing to greater effluent production on farms and
potentially greater risks of waterway contamination (NRE, 1996). A lot of
community and environmental groups are pressuring farmers to deal with community
concerns about water quality (EPA, 2000). People within the dairy industry also
want their industry to have a "clean and green" image and want to avoid having
regulatory controls imposed upon them (The Golden Cow, 2000; EPA, 1970).
A project was carried out in February 2000 to assist policy and science institutions
work with farmers so that farmers could make best use of effluent while complying
with EPA legislation. The project was jointly initiated and funded by GippsDairy,
Murray Dairy, WestVic Dairy, the Environmental Protection Authority (EPA),
Victorian Nutrient Management Initiative, Department of Natural Resources and the
Environment (NRE), Catchment Management Authorities, and the Victorian Dairy
Industry Authority (VOlA).
METHODS
The phone survey was just one step in a five-step project. It was intended to:
• Quantify the management styles of farmers involved in effluent management.
• Quantify farmers' beliefs and attitudes about management behaviours relating to
effluent management that should be addressed in an extension programme.
For the time and staff available, a phone survey was used to obtain the maximum
number of responses for inclusion in the study (Zikmund, 1997 p240). GippsDairy
organised a random sample of farmers drawn to represent the state of Victoria. The
sample was stratified according to region (Shire) and herd size. Total sample size
was 300 households, and a minimum response rate of 50% was expected. The
interviews were carried out between i h_15lh February. Ten interviewers were
involved, with all but one based in New Zealand.
Previous stages in the project (Parminter et ai, 2000) had identified a number of
factors affecting farmer decision making:
• When farmers considered effluent management issues separately from their
management systems they gave these issues a very low priority. In contrast,
effluent management issues had a relatively high priority when farmers
considered them to be a component of management systems closely associated
with their primary farming goals.
• The main issues facing farmers with respect to effluent management were:
how to integrate effluent management into whole farm system management;
how to address the EPA's requirement for on-paddock treatment of dairy
effluent;
how to design and build schemes appropriate to site conditions and
management resources, and how to monitor their effectiveness over time;
how to obtain the greatest net benefit from the nutrients and water in the
effluent;
w
~
In the telephone survey a number of concepts associated with the main issues facing
farmers were evaluated. These concepts (derived from information provided by
farmers in earlier stages) were considered likely by the researchers to either
encourage or discourage farmers to make changes to their effluent management. The
concepts included in this survey were:
• Effluent disposal using irrigation
• Effluent disposal using ponds
• Farm planning
• Need to periodically test the effluent
• Using the nutrient value of the effluent
• Effect upon overall farm expenses
• Effect upon overall farm maintenance
• Contamination ofwater ways
At the start of the survey, interviewers first introduced themselves and the nature of
the survey to whoever answered the phone and then asked to speak to the most
suitable person in the household. Women respondents were encouraged to take part.
The survey began with demographic questions. Following this was a section on the
importance of attitude and belief statements relating to effluent disposal. Responses
were measured using a quantitative scale. Attitudes were taken to be the relationship
between a behaviour and people's self-concept (e.g. between "irrigation" and "self').
Beliefs were taken as concepts related to another concept (e.g. "effluent ponds" and
"maintenance"). To answer the attitude and belief questions, respondents were asked
to give a value between 0 and 100 to indicate how closely they associated two
concepts. A value of 0 indicated that the concepts were very closely associated and
that recall of one concept would probably lead to recall of the other. A value of 100
indicated that the two concepts were not very closely associated and might not be
linked in decision making. Rather than using fixed interval scales that would have
produced results difficult to compare with each other, a ratio scale was used. The
ratio scale was based upon the distance "effluent ponds and swimming are 100 units
apart".
This section of the survey was expected to be quite difficult for respondents, as it
required them to communicate mental constructs in numerical form and relate each
concept to every other concept in the study. Despite that, the whole survey was
expected to take less than 15 minutes to administer.
Survey results were entered into an excel database and analysed using standard
statistical tests to measure their significance, including t-tests and Marm-Whitney
tests (Zikmund, 1997 p613). The multi-dimensional associations between beliefs
and attitudes were evaluated using Galileo software!.
I Woelfel J. And Fink E.L. 1980. The measurement of communication process, Galileo theory and
measurement. Academic Press, New York.
RESULTS AND DISCUSSION
During the week long period of the survey a total of 167 surveys were completed.
Remaining farmers were not available because they did not want to be surveyed, or
repeatedly unanswered calls2•
To test that responding farmers were still randomly distributed through the state,
farmers on the original randomly selected list were assigned to geographic districts
relating to their telephone numbers. Districts were identified by grid square
references on a map. Actual numbers of farmers interviewed were compared with
the expected numbers in each district. A Chi-Square probability was calculated
indicating that there was a probability of 0.93 that the two distributions were the
same.
The farms involved represented the range ofdairy farms found in Victoria (see Table
I). The different types of effluent disposal systems are also described in the same
table.
• Just over half (54%) of the respondents irrigated effluent over pasture from a
pond(s) or applied it directly from the shed.
• Most (79%) of farmers had ponds as the first step in their effluent disposal
system. Ofthese:
56% then irrigated to land (45% of the total sample). This is largely via
irrigation channels
15% piped effluent directly from ponds onto land and 9% spread it onto land
using a muck spreader
6% piped it into a drain or waterway.
12% of those people with ponds said that they had some other system from
those listed, or else that the effluent didn't go any further after it had reached
the pond. Most of the people in this group referred to effluent just staying in
the ponds, indicating that the systems were essentially the same, with the
difference being the respondents perception of where their effluent was
going. Some were aware that it was soaking away, saying that they "rely on
natural evaporation and soaking". Others stating the "low levels are
maintained by evaporation". Some were still waiting for their first pond to
fill before they established a second part to their scheme.
• A few farmers (12%) piped effluent from the dairy shed straight onto land or into
a drain or waterway.
2 a minimum of three phone calls were made to each household if they were unanswered.
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The strength of fanners' attitudes and beliefs can be assessed from the distances
between concepts in Table 2. The table is a summary of only those distances
between any other concept and the self-concept. These distances are an indication of
people's attitudes towards possible behaviours (Fishbein and Ajzen, 1975). Short
distances (e.g. with the concept 'planning') represent strongly held positive attitudes.
Longer distances represent weakly positive or negative attitudes. Distances between
effluent scheme management concepts are short (e.g. 'maintenance' and 'expenses')
or long for strong and weakly held beliefs respectively. A narrow angle between self
and two different objects (e.g. contamination of waterways and testing) indicate
attitudes that can influence each other.
The distances associated with people's attitudes and beliefs (summarised in Table 2)
are also shown in a belief map (Figure I) which portrays the first two dimensions of
the multiple dimensional analysis. These dimensions capture 60% of the variance so
some distances are not fully shown the figure.
When the overall results of the attitude and belief questions are examined, it was
clear that some farmers (n=49) strongly preferred ponds to irrigation as a method of
effluent disposal (P<O.OI). Other farmers (n=33) strongly preferred irrigation to
ponds, but most (n=75) had no preference for ponds or irrigation (P<O.OI). In
subsequent analyses those farmers with no preference were referred to as equivocal.
Of the fanners considered to be equivocal in their beliefs,63% were using irrigation.
Of those who preferred irrigation, 27% actually had no irrigation, and of those who
preferred ponds 27% still actually used irrigation. This suggests that fanners attitudes
towards irrigation and ponds were their main detenninants of adoption behaviour,
but that other variables which we haven't measured (e.g. previous experience,
influence of others, availability of resources) were also important.
By comparing the farmers who had a distinctly different attitude towards ponds and
irrigation with the equivocal farmers the bases of their differences becomes apparent
(P<O.OI). Farmers who appear to have a preference for irrigation do so because they
strongly dislike ponds when compared to the equivocal group. Fanners who appear
to have a preference for ponds do so because they dislike irrigation. Perhaps these
two groups would have been better described as 'farmers who dislike ponds' and
'farmers who dislike irrigation' .
The concept of testing effluent is the most distant concept from self in this survey.
The fanners appear to have considered it to be unrelated to effluent management.
This suggests that day to day effluent management decisions are not being made on
the basis of effects upon soils or waterways, as these effects would require testing to
expose and quantify. Testing is not even closely associated as a way of measuring
waterway contamination. This suggests that the whole area of effluent management
and environmental condition (in this case water quality) is being determined by
subjective and non-quantifiable decision making.
Farmers placed similar importance on nutrient management and waterway
contamination. Only planning had some association with waterway contamination.
Ponds were relatively closely associated with nutrient management.
Farm maintenance and farm expenses were closely linked together. Although they
were important to farmers they were distant from the other concepts.
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Equivocal fanners had more favourable attitudes towards planning then the other
groups. They were also more likely to associate expenses with irrigation, and
nutrients with ponds. Irrigation fanners were less likely to associate time spent on
maintenance with irrigation. They were also less likely to associate nutrients,
expenses and maintenance with ponds. Pond fanners were less interested in nutrients
than the sample average, and associated nutrients less with ponds than equivocal
farmers.
Fanners had more favourable attitudes towards planning and ponds than the other
concepts in the survey. Planning was also closely associated with both ponds and
irrigation. The use of nutrients in effluent was less linked with farmer attitudes than
expected. Fanners in earlier workshops (Parminter et aI, 2000) said that they wanted
more infonnation about the value of nutrients in effluent and how it should be made
use of. A similar uncertainty appears to have affected the perceived link in this
survey between nutrient management and effluent management.
The farmer behaviours that could be the focus of institutional information
programmes are addressed in Table 3, along with the combinations of beliefs that are
most related to any desired changes in attitudes and behaviour. In the table the
attitudes and so behaviours to be addressed are in the left most column. The beliefs
most influential upon the behaviours are in the next column. If information (not
presently known to farmers) can be made available that link these beliefs more
closely with the behaviours then there will be positive influences upon the
behaviours. The potential improvements in attitudes and so behaviour are indicated
in the column on 'Influence upon changes in attitudes'. These range from 20%-80%
with the greatest potential change being for 'Greater importance ofnutrients'.
Increasing the importance of effluent nutrients is therefore likely to be the easiest
change to make (assuming information is readily available about the value and
availability of nutrients from pond and irrigation residues). The behaviour with the
next greatest potential to change is being able to encourage irrigators to make greater
use of ponds (although these are already being used by 83% of farmers with
irrigation). To encourage farmers to make greater use of ponds and/or irrigation,
issues to do with time spent on maintenance and water contamination need to be
addressed. In the previous workshops ease of maintenance was a major issue for
farmers. In the same workshops contamination of waterways was only indirectly
recognised through community perceptions about the effects of dairy farming on
waterway quality. This study would indicate that a greater "ownership" by fanners
that they have contributed to water quality problems around the State would increase
their use of the other behaviours listed in the table.
The researchers had taken from previous studies that the farmers would have been
already familiar with farm planning, testing, and the recycling of effluent nutrients
(Wilkinson, 1996). These relationships were also emphasised in some of the
available literature on effluent scheme management (NRE and GippsDairy, 2000).
However in this analysis it is apparent that although farmers understood the necessity
of installing effluent schemes (effluent ponds and irrigation) they did not also link
them to management concepts and behaviours (Table 3) that would be important for
ensuring that their ongoing perfonnance remained satisfactory. Policy organisations
will need to describe and convince farmers of the value of planning effluent scheme
management, regular testing, and recycling before fanners will be self-motivated to
maintaining objective standards for their effluent schemes.
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CONCLUSIONS
• Fanners not complying with regulatory requirements were likely to be limited
from making improvements by their attitudes and beliefs and not just their fann's
physical and financial constraints.
• Encouraging fanners to take more responsibility for the contamination effects of
dairy effluent upon water quality, and providing them with ways to reduce the
time needed for effluent scheme maintenance are important steps towards
farmers having greater expectations of their pond and irrigation perfonnance.
• Farmers generally had favourable attitudes towards taking a planned approach to
effluent management. This can be further encouraged by extension agents
working with farmers to establish their initial scheme designs.
• Farmers in general had not been able to link utilising effluent nutrients with
reducing farm expenses. This was probably the result of a lack of infonnation
about the replacement value of effluent nutrients, and lack of support from
fertiliser advisers.
• Fanners did not associate testing effluent with other perfonnance measures of
their effluent management scheme (e.g. costs, nutrients, water quality) and so
were not able to check perfonnance objectively, or make good use of the
nutrients that effluent contains.
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Abstract
A study of the regional economic impacts on Canterbury of the 1997-99 drought has
recently been completed for MAF Policy.
Four years of production and financial information was collected trom 269 selected
representative arable, livestock and dairy farmers from throughout Canterbury. The
information was used to determine the drought impacts on farm production and farmer
expenditure patterns. This information was in turn used to determine the impacts on the
Canterbury economy using Input/Output modelling techniques.
Farmgate losses experienced by Canterbury farmers totalled $181 million (average of
$28,J00/farm). Coupled with a rundown in feed stocks on hand (valued at $50 million), the
overall total was approximately $231 million.
The net effect on the regional economy is estimated to be $280 million. This included
the direct farmgate impacts on farmers and is significantly less than many commentators
suggested when using various multiplier analysis techniques. The over-estimation occurred
because, despite significant direct losses, farmers reduced net expenditure by only $25
million (average of $3,900/farm) as a direct result of the drought. Increased borrowing, use
of savings or other introduced capital funded the remainder of the farmgate loss. The rest of
the regional impact resulted from reduced production and processing.
Caution should be used when applying multipliers in drought situations. Droughts and
farmer responses to them are variable and the underlying assumptions implicit in the use of
multipliers do not mirror the reality offarmers' responses to drought.
Information on the value of irrigation to farmers was also collected and is discussed in
the paper.
This paper gives a brief report of the findings of a study carried out by MAF Policy.
The detailed study is available from MAF Policy.
2
A typical Canterbury drought began in late 1997 and continued until the end of that
season. Winter rainfall during mid 1998 was low, and the 1998 summer began with dry
ground and low water tables. As the summer progressed, the drought worsened and became
severe, and it was not until May 1999 that the drought was broken in most areas by heavy
autumn and winter rains.
This study gathered data from a sample of269 farmers to establish the extent of the loss
of income by farm-type and by the extent of irrigation. Farmers were questioned about the
effects of the drought on product going to processing (milkfat to dairy factories and stock to
slaughter) and the effects of the loss of farm income on farm expenditure. This information
was combined with results of regional economic modelling to estimate total flow-on impacts
of the drought on the Canterbury economy. A diagrammatic representation of the study
framework is attached.
The survey results were analysed using a standard spreadsheet package. Changes in
output volume were estimated using actual direct volume measures (e.g. kg of milk solids,
number of lambs to slaughter), financial records combined with price det1ators, and farmers'
estimates. The price deflators were national averages for a number of products. Changes in
expenditure due to the drought were based on a combination of financial records (which show
changes in expenditure due to all factors combined) and farmers' estimates of the effects of
the drought on expenditure. The changes in output and expenditure for the surveyed farms
were rated up to give changes for the Canterbury region. The multipliers used to estimate the
impact beyond the farmgate were derived from a regional input-output model developed for
Canterbury Development Corporation (see Butcher 1999). Readers unfamiliar with the
concepts of multiplier analysis are referred to Butcher (1985), West et al (1980) and
Richardson (J 972).
Drought Severity
On a scale of 1 - 7 (7 being the worst drought effects ever in that area), surveyed
farmers rated this drought at 5.3, with a higher proportion of pastoral farmers finding the
drought the worst ever than dairy and arable farmers did. The effects of the drought were
variable, with 33 respondents (12%) suffering no, or minor effects (score of 3 or less), and
almost half the respondents saying it was either the worst ever or close to that.
One must interpret these estimates with some care. Effects are a combination of the
severity of the drought and farmers' ability to cope with the drought. Experienced consultants
3believe that many farmers continue to run their farms using the drought management
techniques learnt in the 1988/89 drought, so that even if the 1997-99 drought was more
severe in terms of weather conditions, the effects were not as severe. This is most likely
because of adaptations made by farmers.
Major Problem Areas
4
Summary of Total Impacts
Dairy. The drought impact on dairy farms led to a $72 million decline in regional output, a
$55 million decline in regional value added and the loss of335 job-years of regional
employment (although much of this would be reflected in under-employment rather than
actual unemployment).
Arable. The drought impact on arable farms led to a $63 million decline in regional output, a
$60 million decline in regional value added and the loss of 80 job-years of regional
employment (although much of this would be reflected in under-employment rather than
actual unemployment).
Output ($m) Employment (job - years) Value Added ($m)
97/ 98/ 99/ Total 97/ 98/ 99/ Total 97/ 98/ 99/ Total
98 99 00 98 99 00 98 99 00
On-Farm Decline 0 0 0 0
Gross income 9.9 8.1 0 18.0
Net Income 15.6 14.2 2.8 32.6
Arising from rail in 4.2 6.5 1.5 12.2 25 40 10 75 1.6 2.4 0.6 4.6
Farm Spending
Arising from fall in 22.8 18.6 0 41.4 140 120 0 260 9.7 7.9 0 17.6
Milk Processing
Total 36.9 33.2 1.5 71.6 165 160 10 335 26.9 24.5 3.4 54.8
fS
Farmers were asked to state the major problems that they encountered during the course
of the drought, and to rank them in order of severity. For arable and livestock farmers the
principal problems related to declines in product volume, quality and price. Dairy farmers
said the biggest problem was the cost of feed, a factor that livestock farmers also found a big
problem, and the costs and work involved in additional irrigation were also a significant
problem.
It is notable that farmers reported much less personal and family stress than in the
1988/89 drought, and we assume that this is in part due to the lessons learnt in that drought
and applied since. This may be due in part to the fact that in the 1980's farmers were dealing
with a range of pressures due to the restructuring of the economy as well as droughts. Many
farmers have a pre-formulated drought plan and have taken steps to "drought-proof' their
farms somewhat (less aggressive stocking, more drought-resistant grasses. greater feed
reserves, etc.). It may also be that farmers have an expectation that government will provide
minimal assistance, and hence do not plan to get that assistance. While this assessment is
supported by anecdotes, we did not attempt to measure this in an organised manner.
Table 1:1 Importance of Problems Associated with the Drought
Table 2:
Table 3:
Summary of Economic Impacts in Canterbury of Decline in Dairy Farm
Production
Summary of Economic Impacts in Canterbury of Decline in Arable Farm
Production
Percent of respondents who Percent of respondents who
ranked it I - 3 mentioned it
Arable Livestock Dairy Arable Livestock Dairy
Product Volume Decline 64 52 65 90 69 74
Product Quality Decline 41 34 13 70 52 7~
-oJ
Product Price decline 38 44 9 67 62 18
Cost of Feed 8 45 76 28 64 83
Regrassing Costs 6 12 12 27 38 22
Stress 13 II 12 15 12 17
Irrigation Costs 10 5 33 13 6 41
Other 6 II 15 8 13 23
Output ($m) Employment (job-yrs) Value Added ($m)
97/ 98/ 99/ Total 97/ 98/ 99/ Total 97/ 98/ 99/ Total
98 99 00 98 99 00 98 99 00
On-Farm Decline
Gross income 18.7 27.8 4.8 51.3 0 0 0 0
Net Income 20.5 29.9 5.4 55.8
Arising from fall in 5.0 5.5 0.7 11.2 35 40 5 80 1.9 2.1 0.3 4.3
Farm Spending
Total 23.7 33,3 5.5 62.5 35 40 5 80 22.4 32.0 5.7 60.1
Livestock. The drought impact on livestock farms led to a decline in output of $131 million,
a decline in value added of $165 million ($214 million if the reduction in stocks of food is
included), and a decline in 490 person years of employment.
Total. In total, the drought reduced output by $265 million, reduced value added by $280
million ($330 million if one takes into account the reduction in stocks of feed), and reduced
employment by the equivalent of905 person-years (although much of this would have been
reflected in a decline in hours worked rather than actualunemp!oyment).
Output ($m) Employment (job-yrs) Value Added ($m)
97/ 98/ 99/ Total 97/ 98/ 99/ Total 97/ 98/ 99/ Total
98 99 00 98 99 00 98 99 00
On-Farm Decline IS 75 50 140
Gross income 25 33 10 68
Net Income 63 66 13 142
Arising from fall in 8 16 7 31 80 150 70 300 4 8 4 16
Farm Soending
Arising from fall in (22) 93 (39) 32 (35) 150 (65) 50 (5) 20 (8) 7
Meat Processing
Total 11 142 (22) 131 60 375 55 490 62 94 9 165
Output ($m) Employment (job-years) Value Added ($m)
97/ 98/ 99/ Total 97/ 98/ 99/ Total 97/ 98/ 99/ Total
98 99 00 98 99 00 98 99 00
Dairy Farms 36.9 33.2 1.5 71.6 165 160 10 335 26.9 24.5 3.4 54.8
Arable Farms 23.7 33.3 5.5 62.5 35 40 5 80 22.4 32.0 5.7 60.1
Livestock Farms II 142 (22) 131 60 375 55 490 62 94 9 165
Total 72 208 ( 15) 265 260 575 70 905 III 151 18 280
01:=0
o
Table 4:
Table 5:
5
Summary of Economic Impacts in Canterbury of Decline in Livestock
Farm Production
Summary of Economic Impacts in Canterbury of Decline in Total Farm
Production
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This has then been multiplied by the farmer estimates of the contribution of irrigation to the
productivity in a normal year. These totals have then been rated up to the total population
size using the same factors as used in the input/output model.
Table 6: Output from Irrigation 1996/97 ($Millions)
Arable Livestock Dairy Total
Actual on
Surveyed irrigated 12.76 2.95 35.65 $51.36m
Farms (1)
Contribution of
Irrigation (2) 4.47 0.83 14.62 $19.92m
Regional output
From irrigation (3) $58.56m $20.67m $64.33m $143.86m
Drought Production Decline Without Irrigation
Farmers were asked to estimate the amount that production would have declined in the
drought years of 1997/98 and 1998/99 without their present irrigation capability. The
average responses from irrigated farmers are shown in Table 7.
Table 7: Production Decline Without Irrigation (Farmer Estimates) (%)
Arable Livestock Dairy
Normal Year 35 28 41
1997/98 47 45 46
1998/99 45 38 44
To put this into context, the total gross output of the Canterbury economy is
approximately $50 billion per annum. Total FTE employment is around 190,000. Total
value added is approximately $13 billion per annum,
Irrigation Output
Irrigated farmers were asked to estimate the contribution of irrigation to their overall
productivity. Table 6 calculates the total contribution of irrigation in output dollar terms at
farm gate for the Canterbury Region. In doing this, the assumption is made that there is a
direct relationship between productive output and gross farm income. The total income from
surveyed irrigated farms has been adjusted to indicate 1996/97 as a normal productive year.
By subtracting the production decline without irrigation in the drought years from that
in a normal year we can deduce the extra contribution from irrigation in the drought event
Table 8: Contribution of Irrigation in Drought Years ($MiIlions)
Arable Livestock Dairy Total
1997/98 1.53 0,50 1.78 3.81
1998/99 1.28 0,29 1.07 2,64
Total 2,81 0,79 2.85 6.45
Regional Output $46,37m $19,67m $12,67m $78.71m
at Farm Gate
,1:::0
...L
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From Table 8 we can see that the total extra contribution from irrigation to regional
output at the farm gate level through the two drought years was an additional $78.7Im.
Irrigation Benefits
Farmers were asked whether they agreed or disagreed with the following statements;
irrigation increases profit, irrigation reduces production risk, and irrigation reduces financial
risk. They were asked to rank their response from I to 5. with I being disagree strongly, 3
not sure, and 5 agree strongly.
Livestock and dairy irrigated farmers responded strongly that irrigation increased
profits. Arable farmers had a higher number of responses indicating that they were not sure
about the impact on increasing profits. This follows strongly the results in Table 38, which
indicated that irrigated arable farmers were much more likely to maintain profitability rather
than increase it. Dryland farmers, particularly livestock farmers were less sure about the
statement that irrigation increases profits. A large number of livestock farmers were not sure
about this statement. All groups of farmers agreed strongly that irrigation reduced production
risk.
Responses to the contention that irrigation reduces financial risk were variable with
dairy farmers, both dryland and irrigated, agreeing strongly with the statement. Livestock
farmers (particularly dryland farmers) were not sure that irrigation reduced financial risk and
arable farmer responses were more evenly spread although the majority responded as being
not sure to agreeing strongly. These responses would indicate that livestock farmers are not
convinced about the economic benetit of irrigation. Arable farmers were less sure about its
ability to increase profit and tended to feel that there was potential for some financial risk
with irrigation. Dairy farmers were convinced of the advantages of irrigation. The split
between irrigated and dryland farmers indicates that irrigated farmers are much more
convinced of the value of their irrigation.
Conclusions
The net effect of the drought on the regional economy of$280 million is significantly
less than many commentators suggested. The over-estimation occurred because farmers only
reduced expenditure by $25 million. Increased debt or introduction of equity capital funded
the remainder of the loss.
8
Caution should be used when applying multipliers in drought situations. Farmer
responses to drought are variable and the underlying assumptions implicit in the use of
multipliers do not mirror the reality of farmer responses to drought.
DROUGHT EFFECTS
IMPACTS
DIAGRAMMATIC REPRESENTATION OF STUDY
FINANCED BY TOTAL
Farm Multipliers Indirect and Induced Effects
Additional spent
on inputs
Reduction in net farm income
: equivalent to reduction in value added --
. on farm
-----
Net Reduction
in Expeditu re
Loans
Other
Direct Effects
Loss of Output L -.
Reduced
Reduced Input ~ Processing
to Processing Plant Output
Processing Multiplier
(Calculated with exclusion
of bakward linkage to farms)
42
Total Forward
Linkage Effects
~
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QURATM - World best practice for evaluating capital
investments
(a risk simulation approach to evaluating capital investments)
BrianA Bell
Abstract
As practising investment analysts and business advisors Nimmo-Bell works with
clients seeking a better way to allocate scarce capital resources, particularly in R&D.
Increased demands by stakeholders for improved accountability and transparency
often draw attention to present inadequacies. In our work with clients over many
years we have developed QuRA (Quantitative Risk Analysis) a structured and
disciplined approach to evaluating and ranking capital investments.
For example, in the 1990S pressure to justify R&D spending by producer boards from
their stakeholders has led to a new focus on investment analysis. Farmers expect the
boards to be able to justify to them that a dollar levied by the boards will provide a
better return than that same dollar spent on their farms. Terms such as
accountability and transparency have become common currency. New legislation
requiring the statutory boards to undertake regular Performance and Efficiency
(P&E) Reviews has highlighted deficiencies in resource allocation procedures.
However, when it comes to the application of traditional theory to real situations in
the marketplace we have found that analysis often lacks rigor and glosses over many
of the essential elements that are required to make a useful contribution to decision
making.
The QuRA framework has been rigorously applied over a wide range of projects
across a range of organisations and sectors including the notoriously difficult area of
marketing and promotion. This paper outlines the key features of the approach and
the benefits gained by adopting what we consider to be world best practice.
Experience in New Zealand Agribusiness
During the era oflarge scale land development projects in New Zealand in the 1960s
and 1970S economists in the Ministry of Agriculture and Fisheries (MAF) were very
active in adapting and refining procedures for Cost Benefit Analysis (CBA), (MAF
1977 a and 1977 b). These procedures were later updated (MAF 1984). The emphasis
was on ensuring there was a consistent approach that could be applied across a broad
range ofland betterment projects that:
Nimmo-Ben
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Determined the net economic social benefit to the nation of a particular
project
Enabled projects to be ranked according to net economic social benefit
Established a cut off point or hurdle rate of return
Estimated whether farmers would be better off as a result of the project
The analysis followed the traditional methodology of cost-benefit analysis with the
objective of this defined by Dasgupta and Pearce (1973)-
"Essentially, cost-benefit analysis purports to be a way ofdeciding what
society prefers. Where only one option can be chosen from a series of
options, CBA should iriform the decision maker as to which option is socially
most acceptable"
Agricultural Economists in the Ministry applied the procedures in numerous studies
of catchment control (MAF, 1971 a), water supply (MAF, 1971 b) and irrigation (MAF,
1973). New policy proposals that related to land resource use were also subjected to
CBA for example wide spaced planting of trees on hard hill country (MAF, 1972) and
the King Country land use study (MAF, 1977 c).
In the mid 1970S an Economic Unit was set up at Ruakura Agriculture Research
Centre with the objective of introducing economic principles to decisions involving
the allocation of resources to agricultural research projects (see for example Bell,
1976 and Bell and Sorrenson, 1977). Initially there was a great deal of scepticism and
suspicion over the appointment of economists into this bastion ofscience and some
scientists seemed threatened by this development. The McMeekin Centre was the
venue for a number of presentations by the economists to packed galleries of
scientists. The debate was often lively, heated even. The major concerns of scientists
seemed to centre around:
How well the benefits of projects could be estimated
Whether scientists or economists would control research budgets
Practical concerns when applying CBA to research and development (R&D) projects
were very real. They centred on:
Researchers had difficulty in making estimates of future possible outcomes
before the R&D was well advanced. They were reluctant to make point
estimates of uncertain future outcomes. As scientists their training did not
usually cover such aspects
Conflicts of interest that arose when project leaders were carrying out CBA on
their own projects. They obviously had a strong motivation to ensure benefits
were as high as possible
~
~
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Different people have different levels of risk aversion that are carried through
into the analysis. A risk averse person would be much more conservative than
a risk taker. When point analysis is the basis of cashflow estimation it is very
difficult to compare the results of analysis carried out by different analysts
The time and resource required to undertake a satisfactory analysis. Scientists
considered the time required to justify their projects in economic terms was
not a good use of scarce scientific resource and a better use oftheir time was
to get on with the research
Ensuring that different analysts used the same set of procedures and
assumptions for consistency. There was no audit function that gave
researchers the confidence that other projects were subject to the same rigor
of analysis and met the same criteria.
The "black box" approach incorporating complex econometric modelling was
not understood by scientists.
Economic analysis was new and they did not trust the outcome. They felt
much more comfortable with selection procedures that they controlled
including past scientific performance and peer review.
World wide there has been an ongoing focus on R&D evaluation and there is a wealth
of literature on the subject. New Zealand agricultural economists have been part of
this (Scobie, Jacobsen and Falconer, 1991) along with our Australian friends (Davis
and Brennan, 1996). Much of the literature is aimed at improving and developing
more rational agricultural R&D policy (Alston and Pardy 1996).
In the late 1990S pressure to justify R&D spending by producer boards from their
stakeholders (the farmers) has led to a new focus on investment analysis (the
government had long ceased an active role in agricultural development). This new
focus extends to all the levy money and farmers expect the boards to be able to justify
to them that a dollar levied by the boards will provide a better return than that same
dollar spent on their farms. Terms such as accountability and transparency have
become common currency. New legislation requiring the statutory boards to
undertake regular Performance and Efficiency (P&E) Reviews has highlighted
deficiencies in resource allocation procedures.
After many years of practise, a search for alternative approaches to CBA
demonstrates that there are presently few alternatives but to estimate costs and
benefits within a consistent framework. Farrow and Toman (1998) conclude for
government investment the following which is equally applicable for a segment of
society - in this case farmers.
"Our basic conclusion is that while the approach is not pelfect, benefit-cost
analysis has a solid methodologicalfooting and provides a valuable
performance measure for an important govemmentalfunction, improving
the well-being ofsociety"
Nimmo-Beu.
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The boards are responding to the pressure and significant progress has been made.
The Dairy Board has implemented a comprehensive procedure for allocating
resources to R&D based on a standard model and incorporating risk analysis
techniques using simulation.
Meat New Zealand routinely selects a cross section of projects for ex post evaluation
to demonstrate to farmers the returns from the R&D programme. They use a scoring
model called PRIM (Priority Research Investment Model) to assist in decision
making on new projects.
The New Zealand Wool Group has investigated improved methodologies for
allocating scarce capital resources. It found quantitative CBA to be readily applicable
to on-farm and processing R&D, but a challenge to implement to projects in the
marketing and promotion areas. The major difficulty was in estimating benefits
particularly in generic promotion. Development of tools for these latter areas led to a
focus on contractual arrangements with brand partners. Nimmo-Bell has been
involved in assisting these three producer boards and other clients improve their
resource allocation procedures.
We have been working with clients in the area of resource allocation since the
company came into being in June 1990. We have drawn on experience gained over
the 1970S and 1980s working in the public sector and in commercial and investment
banking. We have utilised advances in computing technology to develop and
implement improved frameworks that are tailored to meet the particular
requirements of clients.
What we are doing is not new in one sense. All good corporate finance texts
(Brearley and Myers, 1988) devote considerable space to capital budgeting. The
universities teach capital budgeting and resource allocation theory. Modern under-
graduate finance courses and MBA degrees cover the area and often include practical
assignments on CBA. However, when it comes to the application ofthe theory to real
situations in the marketplace we have found that analysis often lacks rigor and
glosses over many of the essential elements that are required to make a useful
contribution to decision making.
We have been a party to this ourselves, Anderson (1996, pers. com.) commented on a
lack of detail in our analysis of the Beef Improvement Group (BIG) proposal. They
aimed to use Meat New Zealand funding for a beef information and recording system
for quality improvement. As part of our justification for recommending against such
an investment by the Board we used a simple discounted cashflow model. The size of
our budget precluded a more comprehensive analysis even though with more
research a more rigorous quantitative analysis would have been possible. This does
not answer the criticism, but illustrates the constraints that analysts operate within.
In this case, while we would have liked from a professional standpoint to be more
rigorous, our client was happy with what we had done.
Having been privy to shortfalls in processes that a number of organisations use to
make decisions on capital budgeting we have developed a framework that we believe
measures up to international best practise. The framework utilises standard
Nimmo-Ben
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QURATM features
Evaluating Capital Investments
quantitative CBA and incorporates risk simulation. This is a practical framework
that is adapted to meet the specific requirements of particular organisations. It picks
up where the text books leave off by ensuring that all the details necessary for a
proper analysis are taken into account. Set out below are the main features of QuRA
(pronounced QRA with a silent u).
Our approach to evaluating capital investments is based on well tested theory and is at the
forefront of applied methodology. We combine standard investment analysis with risk
simulation techniques to estimate the expected economic value added. The analysis is
undertaken as part of the overall programme cycle which starts with an assessment of
whether the proposed projects fits within the organisation's strategic plan (see Figure 1
which sets out the overall process). We call the framework QuRA - Quantified Risk
Analysis. QuRA provides decision makers with estimates of the net present value (NPV),
internal rate of return ORR) and Benefit / Cost Ratio. It also gives the likelihood of
achieving required rates of return and the associated probability distributions which describe
the risk and uncertainty surrounding the outcomes (see Figure 2).
Estimating benefits Reducing estimator bias
.j::o
01 The most difficult problem in evaluating capital investment projects is the measurement ofbenefits. Our innovative analytical system focuses on each benefit and cost stream clearly
identifying the few main influences affecting the potential value added. The underlying
assumptions describing benefits and costs are incorporated into cashflows using simple
probability distributions. Once the preliminary analysis of all projects is completed a high
level multidisciplinary team checks the assumptions for bias and consistency.
Figure 2: Probability of a project outcome
The technique is very helpful in reducing estimation bias. This is achieved by focussing on
the probability distributions of key riskY variables. There are two problem areas. Firstly,
analysts taking a conservative approach on all variables thus resulting in an over-kill and a
conservative bias. Secondly, project champions being too optimistic - the classic conflict of
interest with researchers and scientists calculating the benefits of their own projects in
proposals to obtain funding. QuRA shows how to:
choose the variables to be included in the risk analysis
generate probability distributions and
combine them to produce the overall variability of the project outcome.
Consistency
For quantified capital investment evaluation methods to be useful to decision makers there
must be confidence that the various analyses are comparable and based on sound principles.
In our view, a modified investment analysis approach incorporating risk and used within a
consistent framework of common business rules is the best tool for comparing capital
investment alternatives and assessing returns to stakeholders.
Nimmo-Ben
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Figure 1: The Capital Budgeting Cycle
Investment Analysis and Resource Allocation
Nimmo-Ben
" COMPANY LTD
Portfolio Issues
We advocate use of the NPV as the primary decision criterion to decide on capital investment
projects. Where there is a capital constraint the ranking is based on the benefit cost ratio
where discounted net benefits are divided by the capital Le. (B-C)jC. Once projects are
ranked on this basis other qualitative considerations determining the make up of the
portfolio of projects can be taken into account. These portfolio issues could include:
oI::ao
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management!
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processing!
marketing
Revenue
increase
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Risk
management
Uncertainty
Dependency
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nnual Review
. Programme or project
. New or existing
Within and between
programmes
Research
Development
Transfer
Operating
Promotion
Marketing
Probability distribution
Production! processing
marketing
Short/ medium/long
term
Low/ high risk
Core competencies
Fund
Decline
Defer
Short term versus long term projects
Large verses small projects
High risk versus low risk projects
The need to maintain core competencies
Allowing for qualitative benefits and costs.
Ifone or more of these issues are significant then the opportunity cost of changing the
ranking to take account of the particular issue can be assessed from the NPV. In this way the
NPV foregone gives an estimate of the economic value of the qualitative issue that changes
the ranking.
Benefits of QURATM
The key benefits of QuRA are that:
It provides a standardised framework for analysis. Subjective judgements are still
required but these are made from a common base.
It provides an estimate of the financial return (net benefit) from investments thereby
bringing the evaluation of investments into line with commercial decision-making.
It provides a mechanism that allows for the widely differing timeframes over which
investments are conducted.
It allows the impact of risk to be assessed by analysing returns based on a range of·
outcomes for uncertain variables.
It enables the probability of various outcomes to be calculated.
It demands close co-operation between investment analysts and other stakeholders.
This improves the quality of analysis and decision-making because it requires
judgement to be applied to the underlying assumptions in the investment, rather than
the results of the analysis.
It can highlight which variables have the greatest impact on net benefit so that work
can be directed into the areas that produce the greatest pay-off.
By requiring quantification of all key variables it prevents difficult issues being
ignored.
~
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It focuses on better estimating benefits through a multidisciplinary approach.
It focuses on identifying the three or four key variables that drive the future benefit
from the project.
Case Study - Dairy industry R&D
The Dairy Board co-ordinates the R&D programme for the dairy industry and in the
process allocates around $50 million per annum. The Board saw the need to
improve its allocation procedures which at the time were decided around the table by
the R&D administrators, research providers and research users, based largely on
subjective analysis. We were asked to devise a framework that measured up to
international best practise that quantified the benefits to the industry of different
projects and provided improved information to decision makers.
We worked with the Board, and key research providers including the Dairy Research
Institute (DRI), Dairy Research Corporation (DRC), Livestock Improvement
Corporation (LIe) and AgResearch to develop a framework that could be applied to
all bids for funding from the Board's R&D budget. The QuRA framework was
adopted and integrated into the Board's decision making framework and has
subsequently scored highly with international Performance and Efficiency auditors.
The Board considers a key factor in the process is the discussion or dialogue that
occurs on projects before the cashflows are finalised. Experience shows it is crucial
to have top management input into that process. The farm group, that decides on
R&D projects behind the farm gate, does this best within the Dairy industry
structure. During the dialogue phase they were able to stop some projects that
weren't performing whereas they had not been able to do this in the past. From this
respect it proved very valuable as ongoing projects were put up against new projects
and all considered at one time.
Having set in place the common principles with Nimmo-Bell, and in particular
benefit evaluation, the Board has over the last year moved to another stage of
development. What we developed was primarily used for on-farm R&D. This has
now been modified by the Board to better reflect the business objectives.
Nimmo-Ben.
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Conclusion
Our objective in working with clients is to develop a framework that will assist them
to make better capital investment decisions by utilising sound decision making tools.
Often the greatest stumbling block to this is the perceived high resource cost in both
time and money to carrying out the analysis. We have developed a cost effective
framework in QuRA that reduces the analysis to its essential elements and
concentrates on the factors that really matter.
In our view it is not unrealistic to expect use of improved decision making to raise
returns on the overall R&D portfolio by more than ten per cent. On this basis
allocating ten per cent ofthe R&D budget to evaluating and ranking projects makes
good economic sense. Our approach is considerably more efficient than that.
Brian Bell
Director
Nimmo-Bell &Company Ltd
Level 15. Morrison Kent House, 105 The Terrace
POBox 10790, Wellington, NZ
Telephone 64-4-472 4629, Facsimile 64-4- 472 4630
Email: brian@nimmo-bell.co.nz
Internet: www.nimmo-bell.co.nz
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ENTREPRENEURIAL BEHAVIOUR BY NEW ZEALAND FARMERS
Nick Gieral, Nimmo-Bell & Co. Ltd;
Sandra Martin2, Lincoln University.
INTRODUCTION
While New Zealand continues to be at the forefront of efficient production of
agricultural products (Johnson, 1999), it is important that farmers continue to
explore alternative ways of increasing their farm returns. Some farmers have been
able to do this through innovation in some aspect of their operation, such as
production, processing or marketing of their farm product or service. Such farmers
tend to be more entrepreneurial in their outlook and behaviour, and appear to have
the ability to use their basic set of resources in new ways. A better understanding of
how they operate might be of benefit to the wider farming community.
This paper reports the results of a study of a group of entrepreneurial farmers.
Their personal characteristics, management style and farming operations were
investigated in an attempt to isolate their defining attributes and those of their
businesses. From this, a tentative model of rural entrepreneurship was derived.
LITERATURE
The literature suggests that there are a number of attributes that distinguish the
entrepreneur from more conventional business operators. These are innovation, risk
taking, confidence, superior foresight and judgement, an 'internal locus of control'
(taking responsibility for outcomes), and a 'need for achievement' (Casson, 1982;
Olsson, 1982; McClelland, 1974). Role models were also found to have an influence
on those embarking on an entrepreneurial career path (Brockhaus, 1982).
Change may be a catalyst for entrepreneurial actiVity, since there may be little need
to develop creative responses in a stable environment (Morris and Lewis, 1996).
However, when the business environment is difficult, this may create a negative
push towards entrepreneurial behaviour for particular people. In fact, Liles (1974)
argues that circumstances can have a larger bearing on entrepreneurial activity than
personality, with individuals exhibiting some of the personality attributes of
entrepreneurs not behaving in an entrepreneurial way if there is no need to do so.
While it is important to analyse the entrepreneur, understanding the entrepreneurial
venture itself also prOVides some insight. It has been suggested that a
distinguishing feature of entrepreneurial ventures, as opposed to family ventures, is
its strategies relating to growth and opportunity (Carland et al. 1984). In particular,
1 Agribusiness Consultant, Nimmo-Bell & Co. Ltd, Wellington.
2 Senior Lecturer, Farm Management Group, Lincoln University.
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it has been suggested that an entrepreneurial venture is one that introduces new
goods or new methods of production, or opens up new markets (Schumpeter, 1934).
That is, both the entrepreneur and the entrepreneurial venture behave in an
innovative way.
A more holistic view of entrepreneurship is taken by NaffZiger et al. (1994), who
have developed a model of entrepreneurial motivation. They suggest that the
decision to behave entrepreneurially is based on five major variables. These are (1)
an entrepreneur's personal characteristics; (2) the individual's personal
environment; (3) the relevant business environment; (4) the specific business idea;
and (5) the goals of the entrepreneur. This perspective on the entrepreneurial
process focuses on the decision to continue to pursue an entrepreneurial path based
on expectations and outcomes.
METHOD
A qualitative methodology using case studies was used to isolate the defining
attributes of entrepreneurs and their ventures. This method was chosen because it
can capture the entrepreneurial process and isolate why farmers chose to act
entrepreneurially. It is well grounded since it captures participants' own meanings
and descriptions of events. As such, it prOVides a sound basis on which to develop a
theory of rural entrepreneurship.
Fifteen farmers from Canterbury and Southland were interviewed dUring 1997 and
1998. The starting point for farmer selection was to interview farmers who
appeared to display entrepreneurial attributes identified in the literature, were
reputed to be successful, and who had become involved in off-farm product or
service related activities. These were identified using contacts with special local
knowledge of Canterbury and Southland pastoral farming. As the research evolved,
the sampling criteria shifted to reflect emerging themes. As a result, farmers who
were innovative but had retained a production focus were included, as were
successful conventional farmers. This style of sampling is typical of qualitative
research.
A semi-structured interview technique was used in the earlier interviews. Pertinent
areas identified by the literature were covered, such as management style,
information, goal setting, risk perceptions, managing change and personal
attributes. In keeping with qualitative methodology, new themes that emerged
during earlier interviews were incorporated into later interviews. Interviewing
usually took place on the farm property.
Interviews were transcribed, with respondents' names and ventures remaining
confidential. These interviews were then analysed by theme, with differences and
commonalities between respondents being identified.
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RESULTS
The results are divided into important areas of rural entrepreneurship identified in
the literature and interviewing. Each section summarises common themes that arose
from the interviews and relates to the specific aspects of entrepreneurship.
Goal Setting
For most entrepreneurial farmers goal setting was an important part of how they
managed their businesses. However, this tended to be done in an informal way
without committing these goals to paper, more akin to a 'vision' of their farm
business. These farmers preferred to pursue this overall ambition or vision for the
farm rather than follow more formally mapped out goals.
In general, these farmers had moved away from farm production based goals to
improving parts of their extended business or general expansion. For these farmers
this shift occurred once they had reached a desired level of production for their
farm. Other farmers had been able to maintain their production based goals because
they were still controlling the physical side of their farm or they had been successful
in delegating these roles to others while managing the broader operation. Goals for
the expanded part of the farm business were generally less specific as farmers had
less understanding of what was required to achieve them (compared to farm
production goals). Goal setting was equally as important for the successful
conventional farmers although their goals were more specific than 'visionary' and
were typically more farm production oriented.
Planning was a critical part of how these farmers operated and this was equally as
important for conventional farmers. Most farmers enjoyed feedback on how they
were progressing towards their goals especially feedback from clients and market
related sources. They found market related feedback personally rewarding and
confidence in their decision making grew as a result.
Risk
There was a range of responses when the entrepreneurial farmers were questioned
on the main risk that their business was exposed to. Some felt that because the
production of high quality products was the foundation of their entrepreneurial
business, their main sources of risk still came from the production side of the
business. Others felt that their major risks were business risks associated with the
marketing side of their operation, while others still had significant financial risk
associated with their entrepreneurial business. Closer relationships with customers,
requiring more financial investment, legal, and public liability were new sources of
risk for some farmers as was employing and retaining key staff to manage parts of
the expanded farm business and dealing with buyers and clients.
Changes in risk exposure and attitudes to risk came about as farmers formed a
clearer understanding of how their production risks are intimately linked with their
markets. This change had forced most farmers to place more emphasis on the
production of high quality products to meet more direct market requirements. Most
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of the entrepreneurial farmers were happy to be the main bearer of risk and
preferred to have complete control of their business.
In general, the attitude to risk of these farmers had changed slightly over their
farming careers. Some felt that they had taken some large financial risks in the past
and wanted to reduce the risk involved in that part of their operation. Most
believed that a certain level of risk was needed to expand their farm business. Some
felt that they reduced their exposure to market risk by becoming involved in the
extended part of the farm business although their financial risk had increased. The
level of control ranged from reduced fluctuation in market price to more
involvement with customers where farmers negotiate product prices. While these
farmers have often sought to reduce the financial risk involved in farming in a
traditional way, their entrepreneurial business was likely to have involved higher
levels of resources and financial risk. Ultimately the respondents believe that they
have improved/are improving their position and overall exposure to risk by
engaging in entrepreneurial activities.
Much like the entrepreneurial farmers the conventional farmers felt production risks
were their main sources although they had less debt. The production risks for
conventional farmers were less directly linked to their market risks.
Infomlation
Only one entrepreneurial farmer used a farm management consultant for advice.
These farmers felt that they had the confidence to manage their farm themselves.
However, they used a wide range of information sources for the expanded part of
their business. This advice was mainly for specialised or technical areas. Much of
this information was gathered through personal contacts, travel, and trial and error.
There was a limited amount of formal research with a varied use of professional
advice sought for marketing and business development. When entrepreneurial
activity involved new off-farm business ventures, farmers were more inclined to
seek professional advice.
The willingness and confidence that these farmers showed in the adoption of new
ideas was an important part of their information gathering. They generally had
more confidence than the conventional farmers who restricted information
gathering to farm production related sources. Both types of farmers preferred to go
with their "gut feeling" when faced with advice from colleagues and advisors that
they should take a more conventional approach. The entrepreneurial farmers often
acted on a gut feeling despite conventional advice to the contrary in areas outside
farm management decisions. The entrepreneurial farmers felt that their confidence
had grown Significantly during the growth of their expanded farm business.
The entrepreneurial farmers stressed the importance of overseas travel as an
information gathering experience that they saw as essential for the continued
growth of their business. Overseas travel had given them new ideas for their farm
production, new market opportunities, personal contacts, and a better
understanding of the position of the farm business in the product chain.
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While the conventional farmers had a high level of information gathering much of it
was farm management oriented information. They exhibited less confidence in
exploring opportunities outside of the farm, and travelled overseas less often.
Clmnge
In most cases these farmers found that their role had shifted from being a
"hands-on" farmer to a more administrative role. Most had found delegating
important farm management responsibilities difficult. While handing over key farm
jobs that they had originally carried out themselves was difficult, all farmers
enjoyed the new business challenges they had experienced since the development of
their entrepreneurial farm business.
Some farmers faced the prospect of declining farm performance during the
transition period of hands-on farmer to manager. However, they realised that they
could not control everything and it was a necessary part of change. Most
entrepreneurial farmers still saw themselves as primarily farmers but farmers with a
'wider vision' or outlook of their farm business. The conventional farmers also
found delegation hard. As expected, they were more involved in the physical side
of farming than their entrepreneurial counterparts.
Control and Strategy
Most of the entrepreneurial farmers believed that they had gained more control over
their product in the market. Before making changes to their farm business, they felt
that they were not being properly rewarded for the quality of their products. Most
farmers were now able to capture a premium by marketing their products with
special qualities or by establishing more direct relationships with their buyers and
final customers. In contrast, conventional farmers were still frustrated with their
lack of control over product price although farmers from both groups were still
positive about farming.
While the entrepreneurial farmers have been able to extend their control over their
products, some believe that this would not be possible for all farmers. Resources
such as farm location, financial resources, and property type limiting fleXibility in
production can limit a farmer's ability to engage in this type of actiVity.
Some farmers felt that their main resource was their own management ability and
skill. Others felt that their stock or property was the main resource for their
entrepreneurial farm venture. For these farmers their special resource such as
quality stock, had given them the base to launch their entrepreneurial business. The
conventional farmers generally rated their physical resources and (like the
entrepreneurial farmers) their skills as managers as important to their success.
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Personal Characteristics and Skills
When questioned on what they thought distinguished them from other farmers,
some entrepreneurs thought that nothing distinguished them from other farmers
except that they had more opportunities and resources. Others thought that a few
personal traits had helped them to achieve, including goal setting, determination, a
positive attitude, a willingness to try new things, innovation, and a general
enthusiasm for their farming operation.
Most farmers felt that they were highly motivated and sought to achieve higher
standards for their farm. These farmers also displayed the 'internal locus of control'
characteristic, whereby they believed that the success or failure of their business was
entirely dependent on their own efforts.
Confidence also seemed to be a major part of the entrepreneurial farmers'
personality. They appeared to be confident of their own ability to manage their
farms well, and this confidence also extended to the expanded part of their farm
business. A positive approach to most things also helped them in their
entrepreneurial business. All the entrepreneurial farmers felt that personal skills
when dealing with people was very important for their new ventures.
Like the entrepreneurial farmers, the more conventional farmers were highly
motivated, positive, innovative and had confidence in their ability to successfully
manage their farms. However, it was unclear whether this confidence had been
shown in business involvement outside the production sector. They displayed an
'internal locus of control' for their farm although this was restricted to on-farm
activities. Like the entrepreneurial farmers these farmers had a positive attitude to
their farm business and felt that the enjoyment they received from farming
contributed to their success.
Motivation for starting the entrepreneurial venture
The principal motivation for most farmers in establishing an entrepreneurial farm
business was to increase their farm profitability. There were also less tangible
rewards that these farmers sought in their off farm activities. One such factor, that
was common to the majority of the entrepreneurs, was dissatisfaction, and in many
cases a frustration, with existing methods of selling farm products. Other reasons
for establishing an off-farm venture were that they were getting bored with their
current farming system, or had seen opportunities to start a new venture. Financial
pressure also featured as a driver of entrepreneurial activity compounded by
succession issues and a desire to retain their farming lifestyle.
DISCUSSION
The results of the interviews show that entrepreneurial farmers have particular
personal traits and use certain management practices to establish their farm
businesses. The case studies showed that these were innovation, information
gathering, planning, goal setting, confidence, an 'internal locus of control',
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persistence and a preparedness to accept high levels of risk. Many of these traits
and practices have been identified in the literature as typical of entrepreneurs. Figure 1. A Model of Emerging Entrepreneurship in New Zealand Farmers
Entrepreneurial Path
IntrinsiclExtrinsic rewards
Social setting
Personal character
Conventional Path
IntrinsiclExtrinsic rewards
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CONCLUSION
An important message to emerge from this research is that the transition from the
conventional to entrepreneurial approach may be less problematic for New Zealand
farmers than many believe. A possible explanation for this is that previous
entrepreneurship studies have focused on individuals who are unlikely to have
come from a position of business ownership and management. They are therefore
unlikely to be making their own management decisions and the transition directly
from employee to entrepreneur is likely to be very difficult. However, New
Zealand farmers are traditionally owner-operators and as such become accustomed
to making their own management decisions. In many cases, the transition from
conventional to entrepreneurial farmer may simply require more confidence to
investigate or become involved in new or alternative ways of operating.
A tentative model was developed which describes the process whereby farmers
make the decision to become entrepreneurs (Figure 1). The model is similar to the
model of entrepreneurial motivation proposed by NaffZiger et al. (1994). However,
it has been adapted to reflect the situation in New Zealand agriculture, and
incorporates insights provided by this study. The model describes the decision
making process for both entrepreneurial and conventional farmers. The
conventional farmer who decides to innovate and to achieve set goals is likely to
carry this out with an on-farm production focus. Both entrepreneurial and
conventional farmers will base their decisions on four main factors: resources,
environment, personal character, and social setting. Farm resources will obviously have
a large influence on farm strategy. Personal character and disposition will influence
how an individual perceives their resources and business idea as will the reaction of
peers and community (social setting) to new farm enterprises. The business
environment will influence a farmers decision because in dynamic and unstable
times (eg. deregulation in the mid 80's) individuals have more opportunity and
often more need to innovate.
One can interpret these findings by concluding that the entrepreneurial farmers
interviewed have travelled and seen opportunities outside traditional boundaries of
the farming sector, giving them a clearer understanding of the farm business's
relative position. It is this understanding combined with some external factors
(farm resources) and the confidence to pursue opportunities that have led them to
pursue an entrepreneurial path.
Interestingly, the conventional farmers interviewed shared many of these traits and
practices. They also executed a high degree of goal setting, innovation and
information gathering. However, this tended to be in different areas with the focus
being on-farm. The conventional farmers also planned extensively for their farm
production and like the entrepreneurial farmers preferred to be responsible for the
outcome of their farm performance. What distinguished the entrepreneurial farmers
were the types and use of advice and information, their higher levels of confidence
and higher risk levels.
~
The model shows that farmers who had achieved most or all of their production
based farm goals and were seeking or facing new challenges were the most likely to
pursue an entrepreneurial path. Because they achieved their farm based goals, their
confidence levels are likely to be high and they are more likely to pursue
entrepreneurial opportunities. The achievement of farm based goals is also likely to
give them more resources from which to launch new entrepreneurial ventures and
will require new sources of information. New goals will be set, the decision made to
innovate entrepreneurially, and a move made down the entrepreneurial processing
or marketing paths depicted in the model. The pursuit of a new farm venture is
likely to encounter initial problems and higher levels of risk drawing on the
attributes of strong personal character. The cycle then returns to goal setting and the
decision whether to continue the chosen strategy.
A useful first step for farmers wishing to move to a more entrepreneurial
management style would be to focus on practices adopted by successful
conventional farmers. This study suggests that these are goal setting, information
gathering, planning and innovation. The successful management and achievement
of farm goals in a conventional way is likely to build confidence and resources. This
could then prOVide a springboard for more entrepreneurial behaviour.
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The Analytics of Dairy Company Amalgamation1
by
Robin Johnson2
The story so far
1. The major dairy co-operative companies have been discussing industry
rationalisation for some years. In 1998 impetus was given by the then government's
policy of producer board reform. As early as 1996, savings of$2S0m had been
identified, and industry strategic plans were being drawn up. In 1998 a consultant's
report from McKinsey and Co. suggested that the direction the industry should take to
improve returns would be "to expand offshore through mergers and acquisition, while
establishing onshore a Megacoop. This would integrate the great majority, ifnot all, of
the processor co-operatives and the Dairy Board into a single united company"
(Producer Board Project Team, briefing papers, p.6)
2. After dialogue with government and negotiations with industry leaders, the Dairy
Industry Restructuring Act (DIRA) was developed and passed in September 1999. The
Act addressed the key public policy issues relating to the proposed megacoop. If it had
become effective, the DIRA would have:
# repealed the Dairy Board Act 1961 (except section ISZE (6) and the fifth schedule);
# established exclusive rights to export to designated (quota) markets for the
megacoop for six and a halfyears, with a new allocation body established to allocate
export licences to the designated markets on a phased in basis thereafter;
# dealt with taxation issues relating to the megacoop including transferring the Dairy
Board's available subscribed capital to the megacoop;
# allowed for the Livestock Improvement Corporation to revert to a farmer-owned
corporation, the Dairy Research Institute's assets to be transferred to a subsidiary
company ofthe Dairy Board and 'industry good' activities to be funded through
compulsory levies;
# converted the Dairy Board into a company in accordance with part II of the fifth
schedule of the Dairy Board Act 1961. Effectively, this would have converted the Dairy
Board into a suhsidimy company ofthe megacoop;
# allowed co-operatives that do not wish to participate in the megacoop to exit and
take the fair value oftheir investment in the Board with them; and
# removed the statutory single desk arrangements.
3. The legislation only came into effect if the merger was approved by farmers,
authorised by the Commerce Commission, and had become effective by September 1
I Paper prepared for Winter Meeting of the New Zealand Agricultural and Resource
Economics Society, Blenheim, July, 2000. I am gratetul to Graham Milne and Stuart
Murray at NZDG for a briefing on the issues discussed. Bryan Smith (MAF) has
provided useful comments on the draft.
2 Consultant, Wellington, johnsonr@clear.net.nz
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2000. To establish the megacoop required the merger ofco-operatives accounting for
at least 75% ofthe shares in the Dairy Board (effectively a merger ofat least two of the
largest co-operatives, NZ Dairy Group and Kiwi Co-operative Dairies). A merger of
the co-operatives required support of75% ofthe votes cast, with votes held by
supplier shareholders on a milk solids supplied basis (ibid, pp.6-7).
4. Thus, while the DIRA was enacted in 1999, its entry into force was dependent on
producer agreement to a megamerger of the main processing companies and
Commerce Commission authorisation of the merger (MAF briefing papers). Under the
Act, the Dairy Board's single desk powers were to be repealed from 1 September 2000,
and the new merged company ("MergeCo") would have the full right to export to
restricted markets for a period of six and a halfyears, phasing down over the following
four years. Following that, access was to be allocated by a new company ("Quotaco"),
with the objective of maximising returns to its shareholders (who will be farmers,
initially at least).
5. The then government wanted to encourage reform of the producer board system and
appeared to be offering powerful incentives to get the process started. While co-
operative ownership ofthe Dairy Board had been established under the Dairy Board
Amendment Act 1996, control over the quotas was needed to continue to exploit any
existing trading advantage the Board held delegated responsibility for.
6. The industry's initial application to the Commerce Commission in mid 1999 received
a negative draft determination and was subsequently withdrawn. The Commission
considered that the anti-competitive costs outweighed the benefits. The Commission
expressed particular concern that farmers would lack choice about whom they could
supply milk to. They were also concerned that domestic consumers would have limited
choice of suppliers of dairy products. The Commission noted that much ofthe asserted
benefits were able to be gained without a megacoop. The industry would have to
address the Commission's concerns, including in particular the right for farmers to exit
the megacoop with the fair value of their capital, if the application was to be successful
(Producer Board Project Team, p.9).
7. After the Commerce Commission draft determination, the two major companies
entered into detailed discussions ofa possible merger taking into account the
Commission's views on domestic consumers3. Details of these discussions have not
been made public though it is clear from remarks made by Graham Calvert, chairman of
the mega-merger establishment board, that agreement could not be reached on the
terms (if the merger.
8. From various announcements, it appears that the establishment board had available
to it a reports or series of reports setting out the benefits and costs of the merger under
various scenarios. In respect ofthese reports Mr Calvert said: "There was such an
3 It is understood that the two companies had taken into consideration the need for
shareholders to receive a fair entry and exit value for their shares. This would be critical
to ensuring that there was at least the threat ofcompetition in the market for raw milk
supplies.
3 4
extraordinary difference in the balance sheets of the companies, and they had done such
different things. When you come to getting the 75 per cent farmer vote, you were never
going to get them to agree without a business plan", and "Kiwi has more indebtedness
and half the production. The Northland move [by Kiwi] would just compound the
problem" (Dominioll March 31, 00).
9. So what were these mechanisms over which the companies could not agree? This
paper sets out what I think are the corporate finance issues that crop up in the
circumstances. These are derived from corporate finance books and not from the said
reports which are not publicly available.
A little bit oftheory
Modelling the Merger
15. In the absence of information from the co-operatives themselves we have to
speculate what the basis of estimating shareholder value might be.
16. The situation is that two separate co-operative companies' balance sheets have to
be merged together and equity issues in that merger addressed. Equity is taken to be
represented by shareholder value before and after the merger. Shareholder value is
defined as the addition to equity of the respective company, i.e. earnings before interest
and tax. In this formulation, total capital cost has yet to be addressed and will be a
mixture of debt and equity returns. If one company holds more debt than the other,
then the proportion of profit available for return to shareholders is going to be less.
18. The merger process itself involves a comparison ofwhat each company would have
achieved without the merger compared with what would be achieved with the merger.
It is therefore necessary to construct the with-and-without situation in terms of
company value. Consider Figure I.
]7. One company may pursue a high debt regime so as to enjoy the tax benefits on
interest charges (and enjoy greater growth more quickly). Another company may prefer
to work on a high equity-low borrowing base and forgo the tax benefits available as
well as some potential growth. The tax benefits can be considered a government
contribution to a company's investment programme - the so-called tax shield. These
considerations then have a bearing on the weighted cost of capital for the EVA
calculation.
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12. Healy (2000) has noted that a high proportion of firms on the stock exchange in
New Zealand have a negative EVA. Across the board, in recent years, this represents a
tremendous Joss of company value which some corporates do not appear to address. A
similar exercise carried out on NZ sheep farms would show a similar result. Sheep
farmers do not make enough profit to service their debt and earn a comparable return
on their equity invested.
10. The basic aim ofthe firm is to increase company value. Company "value" is the
extra wealth created by the activities of the firm. Normally the creation of wealth
appears on the equity side of the balance sheet. Profits before interest and tax (EBIT)
represents this concept. A more refined concept is Economic Value Added (EVA).
EVA is the profit/surplus after the full cost of capital has been accounted for. It is
defined as "after-tax before-interest net operating profit" minus the cost of capital. The
"cost" of capital is the weighted average cost of debt interest and the risk-adjusted
expected return on equity (WACC) as determined by the capital asset pricing model
(CAPM). Thus if a firm is creating economic value, its profit must exceed the true
opportunity cost of capital across the whole firm.
II. Market Value Added (MVA) measures how the market values the firm looking
forward. Other things being equal, MVA is the present value of the filture stream of
"value" as defined by EVA created by the firm.
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13. In the case of dairy companies, equity is held by the suppliers to the companies in a
co-operative structure. The aim of maximising the increase in company value could
therefore be expressed at one of several levels. First, the profit to the company after the
opportunity cost of capital employed is accounted for (EVA); second, profit before
interest and tax as in the EBIT model; and third, the operating surplus/profit available
to suppliers for both their ownership of equity and their raw material supplied.
14. Now it is characteristic of co-operatives that their balance sheets do not distinguish
between the rewards to equity and the rewards for raw materials. In fact, as Hussey and
the Round Table (1992) have pointed out a number of times, the two returns are
"bundled" together in the payout system used. This has serious implications for
resource use decisions when the individual prices are not known. Bundling also makes
it diflicult to sort out the costs and benefits of a merger proposal.
Let
Let
Kiwi
I0, Years
Figure 1: MergeCo: With and Without
ON = NZ Dairy Group current profit before interest and tax;
OK = Kiwi current profit;
OB = combined current profit.
KP = growth of Kiwi profit as a stand-alone;
NQ = growth of NZDG as a stand-alone;
BR = combined growth path;
BS = growth of MergeCo.
5Then the present value of the added value stream KP is the current estimate of
company value in the Kiwi company before interest and tax;
the present value of NQ is the current estimate ofcompany value in NZDC; and
the present value of BS is the current estimate of merged company value. Physical Mea.\1/fes:
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Table I: The Two Companies
(1998-99)
Kiwi NZDC
Balance Sheet Items:
Shareholders funds m$ 744 876
Total assets m$ 1630 1649
Per cent % 45.6 53.1
Assets held as:
Cash/Inventory m$ 313 381
Property/Plant m$ 909 890
DB shares**etc m$ 383 358
Other m$ 25 19
Total m$ 1630 1649
habilities:
Term loans m$ 521 347
Overdraft m$ 4
Owing to suppliers m$ 278
•
253
Creditors/Payables m$ 83 174
Total m$ 886 774
Debt servicing: m$ 44 30
Cost per kg ms cents/kg 17.6 7.6
Rate oflnterest % 8.4 8.6
** Kiwi shares@ $1.7 and NZDC shares @ $1.0
Sources: Annual Reports for 1998-99
Milk solids
Capital
Turnover
Operating profit*
Earnings (ebit)
Staff
Suppliers
Cows
C1I
en
19. Then the with-and-without situation is:
for Kiwi pv ofBS - pv ofKP,
for NZDG pv ofBS - pv ofNQ
Now if the prospects for one company on its own are better than the other company,
apart from size considerations, then the merger favours the lower prospects company.
This is because in the merged company all shareholders would be treated equally in
terms of payouts etc. This is inherent in the structure ofco-operative companies.
Payout will be in proportion to the raw materials supplied. If there is an inequality
between the two companies then some sharing arrangement is needed for sharing the
benefits of the merger. In the case ofTui and Kiwi, and Kiwi and Northland, this took
the form of a cash payment from the lower prospects company to the higher prospects
company (The alternative would be to go down the path of a share swap in the
registered company case, i.e. one Kiwi share is swapped for 1.2 Tui shares; but dairy
companies do not have market valued shares!)4.
20. Now since we do not have all the details of the projected growth paths of the
existing co-operatives, their relative earnings, and the growth path and earnings of the
merger, it would be futile to try and assess the details that go to make up the company
earnings profiles. There is a certain amount of information around though, such as:
debt servicing per kg ms is higher in Kiwi
local market prospects tend to favour Kiwi
size of operation and cost efficiencies favour NZDG
terms ofTui merger with Kiwi
terms of Northland merger with Kiwi
terms ofNZDG merger with South Island Dairy Co-operative.
Facts and Figures
21. The differences in size and trading returns in the two companies for the 1998-99
season can be seen in Table I. In terms of milk solids (ms) delivered, Kiwi is about
5/8ths the size of NZDG. There is a big discrepancy in earnings (EBIT) which is due to
different policies with regard to payments to suppliers. Operating profit before payment
to suppliers looks to be a more comparable measure of performance. Production and
revenue was much higher in the 1999-00 season.
mkg 249.8
m $ 1630
m $ 1755
m$ 930
m $ 33.6
no. 3455
no. 4227
tho 874.8
* Operating profit before payment to suppliers
386.1
1649
2451
1611
176.0
3739
6696
4 Bryan Smith points out that the key limiting factor on a share swap is the definition of
a 'qualifying company' under the Dairy Board Act. Under the Act a dairy coopersative
must issue shares to its suppliers in proportion to the milksolids they supply to the
cooperative in order to qualiJY for Dairy Board shares.
22. It appears that in the co-operative system, EBlT is what you make of it. Table 2
shows the relationship ofEBIT in both companies in 1998-99 to what I have called
gross return to shareholders. It appears that company payouts to farmers for milk solids
have been financed in entirely different ways hence giving quite different estimates of
profit trends.
(J1
......
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Table 2: Structure of Gross Return to Shareholders
Financial item Kiwi NZDG
Profit/Loss before tax $ m (9.835) 146.369
Interest $m 43.473 29.656
LBIT $m 33.638 176.025
EVA* $m (102.0) 34.2
Payment to suppliers $ m 896.402 1434.780
cents/kg 362 363
Gross return to $ m 930.040 1610.805
shareholders cents/kg 372 417
* EVA = cost of total capital @ borrowing rate.
As might be expected, EVA is negative tor Kiwi in that year, but NZDG was well in
the clear. For the record, the EVA entity was worth minus 41 cents per kg ms in Kiwi
and ·1-9 cents per kg ms for NZDG.
Back to the merger
23. It has been stated that the benefits of the merger are $300m per year in present
value terms. It is not clear how many years it will take to get to that level. This is said
to be an EBIT measure. So let us assume that NZDC can earn an additional $50 m per
year and Kiwi an additional $75 m per year and both growing. (Assumption is that after
the merger, all suppliers are treated equally). Ifwe assume that the growth rate is 10%
per cent per year and the discount rate is also 10% per year, then the increase in
company value for NZDG is approx $500m (in present value terms) and that of Kiwi
$750m. Spread over the] 998-99 combined output of 636m kg ms the differential is
about 40 cents/kg ms.
24. That is, Kiwi suppliers stand to gain more from the merger than those ofNZDG.
Therefore NZDG directors would argue that Kiwi shareholders should pay for the
privilege ofjoining the merger (Remember that is what Kiwi did to Tui). Thus NZDG
is said to have made an offer to Kiwi that it would agree to the merger if Kiwi paid
NZDG 40cents per kg of milksolids supplied! This Kiwi refused to do.
25. It may be that $250m is the net advantage to Kiwi in the merger. They gain more
from the merger. Since it is a benefit generated by the merger, should Kiwi share the
net benefit with NZDG? That is, they give NZDG only 20cents of the advantage and
keep 20 cents I Since 40 cents is the figure given to me by the managers it may be that
the net advantage to Kiwi was 80 cents and a half way split would produce the
compromise 40 cents!
26. The terms of the Tui-Kiwi merger appear to be that Tui suppliers would have 50
cents per kg ms taken out of their payouts over 3 years to make up this kind of
compensation payment. For ]998-99 ex Tui suppliers were paid $3.52 kg ms and
suppliers other than ex Tui suppliers $3.62 (Annual Report p.34). On the face of it, the
8
compensation was not paid directly to Kiwi shareholders but passed through the books
of the merged company as a payout differential. The more recent agreement between
Kiwi and the Northland Cooperative Company involves a 40 cents transfer, which
presumably will be treated in the same way.
27. The terms of the merger ofNZDG and the South Island Dairy Co-operative,
effective 31 May 1999, included a divestment to NZDG shareholders of a 50% interest
in NZ Dairy Foods. The interest was in the form of Class B shares. These shares carry
an entitlement to half the dividends declared by NZ Dairy Foods. At the same time,
eligible NZDG shareholders received a one-off $80m payment in July 1999 which
equates to approximately 19.5 cents per kg ofms (Annual Report 1998-99, pp.28, 50).
The latter appears to be a form of compensation to the existing shareholders before a
merging of the books which has yet to go through the merged NZDG books.
28. As a side issue, the way these payments are made affects their tax status. In the Tui
case, the payment passes through the payout system and appears as farm revenue (or
farm revenue foregone). In effect, the transfer becomes a tax deductible expense for
both sides. A capital payment to Kiwi shareholders would be tax free. In this case the
transfer would have cost Tui shareholders even more! Presumably these concerns apply
to any merger situation.
29. I am not entirely clear how the differential between the companies arises. In 1998-
99 the cost differential of interest on borrowings was worth ]0 cents/kg/ms (Kiwi had
been funding capital development by borrowing while NZDG had been ploughing back
its profits). The margin in operating costs (pre payout) was 73 cents/kg/ms in favour of
NZDG (but is there a different mix of products and processing costs involved?). Total
revenue per kg ms favoured Kiwi by over 60 cents/kg/ms. These rough figures suggest
a margin in favour ofNZDG of around 13 cents/kg/ms based on the 1998-99 returns.
What is important, of course, is the trends of these items in the future, taking into
account mergers which have taken place since that date.
30. Since writing this last para, Kiwi have announced their annual payout for 1999-00
(7he Dominion, June 21). Kiwi posted a record payout of$3.82/kg/ms which included
a record company premium of47cents/kg/ms. Kiwi processed 382m kg ms and reached
a record turnover of$2.6b. Presumably this was the influence of the Northland merger
which took place during the year.
3]. Discussion with executives of NZDG put down the failure of the merger
discussions to a number of broader issues which went beyond the mere details of the
balance sheet calculations. The merger documents required some assessment offuture
trends. But establishing the current posiiion ofthe companies was compounded by
problems associated with the effects of the recent changes in the industry on any
assessment, e.g.
absorbing the South Island Dairy Coop merger into NZDG' s books;
absorbing the Northland merger into Kiwi's books;
absorbing Food Solutions (Huttons) purchase by Kiwi;
changes in the payment system introduced in 1999/00 (shift from cost
engineering to 9 product categories said to be marginally priced).
en
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The two companies also have different views on the reform of co-operative principles
and have differently paced programmes ofcapital development..
32. The information available suggests that NZDG was pursuing a more corporate
model in the merged company. In particular the McKinsey report envisaged a future
where outside capital would be brought in and the equity shared with other interests. In
turn this would require a full unbundling of the payout system. The Kiwi company
appeared to want to retain the co-operative system with its emphasis on farmer control,
maximum payouts to suppliers, and continued bundling of payouts. "It [the business
plan] didn't say where we got the money from for acquisitions overseas, or what we
were going to buy" (Calvert). These are large philosophic differences to overcome.
33. This paper is only about the analytics of the merger process and not about
deregulation per se. Obviously other issues are important like the attitudes of Ministers,
the views ofthe Commerce Commission, the uniqueness of the Dairy Board, and the
presence of competitors in the wings. It will be interesting to see what emerges at the
end ofthe day. .
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Postscril,t
After presentation of the paper at Blenheim, the Kiwi Cooperative Dairy Company
have pointed out that the two measures of EBIT used in the paper are not comparing
like with like. They have suggested that since the New Zealand Dairy Board
Commodity Milk Price (CMP) is common to both companies, a suitable comparision of
performance would be the margin earned above the CMP. In terms of the 1998-99
balance sheets, the margins per kilogram of milk solids turn out to be remarkably
similar, vi::.:
Kiwi NZDG
$m cents/kg $m cents/kg
Margin above CMP 184.3 73.8 301.2 78.0
plus Interest 43.5 17.4 29.7 7.7
less Loss on year (14.0) (5.6) (7.9) (2.0)
Total margin before int. 213.8 85.5 323.0 83.7
en
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The Role of Inter-firm Relationships in the Management of Product Specifications in
the Agribusiness Supply Chains: A Framework for Analysis.'
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Abstract
Increased competition and changes in consumer behaviour and demand appear to have led
to increased co-ordination of agribusiness chains and the development of closer inter-firm
relationships. In this paper, a framework is presented which focuses on the way product
specifications are managed within an agribusiness chain and the role of inter-firm
relationships in facilitating this management. The proposed framework incorporates a set of
factors which impact on the management of the product currently produced, such as market
demand and regulatory issues, product specification, inherent product characteristics, and
process characteristics. It also incorporates factors, which may have an impact in the future
such as technological, measurement, and market issues. Inter-firm relationships are
explored within this context.
INTRODUCTION
Changes in consumer behaviour and market competitiveness have led agribusiness firms to
search for strategies for increasing efficiency, consumer satisfaction, and competitive
advantage l . There have been dramatic changes in the way these firms choose and buy
products. In the past, they tended to produce for a standardised mass-product market where
their customers had relatively little purchasing choice. This has changed with an increasing
tendency for their customers to demand tailored and high quality products and services
(Ross, 1998).
To accommodate these changes, the agribusiness sector has had to shift from a resource-
driven to a customer-driven paradigm. The customer's specifications have become the focal
point that leads to improvements in raw material production, handling, and processing.
Emphasis is being placed on product differentiation, building closer relationships between
firms, and capturing efficiencies within the chain. This implies increased chain co-
ordination (Sporleder, 1999; Boehlje, 1996).
, Paper presented at the Annual Conference of the New Zealand Agricultural and Resource Economics
Society, Blenheim, 30'" of June and l"of July.
b Assistant professor in the Federal University of Vi<;osa (Minas Gerais - Brazil) sponsored by CAPES
(Brazilian Scholarship Agency) for Ph.D. study at Lincoln University.
, Senior Lecturer, Farm management Group, Lincoln University.
d Senior Lecturer, Commerce Division, Lincoln University.
The authors wish to aclrnowledge helpful discussions with Professor Tony Zwart, Lincoln University.
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Supply chain management (SCM) is an approach that can facilitate increased chain co-
ordination. When this occurs, there is an alignment of processes and management with the
traditional firm focus being replaced by the chain focus. This allows chain costs to be
minimised, efficiency gains to be maximised, and customers to be satisfied (Walke &
Alber, 1999; Quinn, 1997; Anderson et al., 1997; Morgan, 1997; Monczka & Morgan,
1998; Bowersox, 1990; Balsmeier & Voisin, 1996; Mentzer, 1993).
There are two cornerstones to the SCM approach. The first of these is a customer
orientation, which implies that every level in the chain allocates resources according to
signals from customers in the market place. The second cornerstone is the establishment of
close relationships between key chain participants, which can enhance the ability of
participating firms in the chain to meet the expectations of customers while capturing
efficiencies within the chain.
It is clear that having a customer orientation and the establishment ofclose relationships are
interrelated, since more demanding product specifications require more management effort,
which may open up new opportunities for relationship arrangements between any pair of
firms within a supply chain. For example, when the open market fails to meet product
attributes (timing, quantity, and quality etc) and specific transaction features, there is an
opportunity for the development of optional arrangements such as contracts, alliances,
integration or joint ventures (Boehlje et a!., 1998).
However, the establishment of close relationships is a time-consuming and commitment-
demanding task. Therefore, firms have to identify which type of relationships will best help
them to deliver the needs of their customers. These may vary from arm's length2
relationships to partnership style relationships or even vertical integration3.
Understanding how firms manage their customer product specifications, the nature of the
relationships they are involved in, and the connection between these two factors is a
profitable area for agribusiness research. It may reveal important insights into how chains
structure and organise themselves, and identify factors that can contribute to an
improvement in their management.
RESEARCH OBJECTIVE
The objective of this research is to develop a model which can be used to understand how
firms meet their customer' product specifications, with particular attention to the role that
inter-firm relationships play in this process. The development of this model forms the first
part of a larger research programme. It will be followed by empirical research, where the
model will be used to investigate specific agribusiness chains.
The model development is done in three stages. In the first stage, a conceptual model of a
supply chain, which encompasses customers' product specifications and relationships
between firms is developed. In the second stage, factors influencing the management of
product specifications and interfirm relationships are identified. In the third stage,
propositions relating to these factors are derived.
gA CONCEPTUAL MODEL OF THE SUPPLY CHAIN
A supply chain can be characterised by a set of agents or firms that each contributes to the
production, processing, storage, and transport of a product (or service) from the point when
raw material inputs are combined to the point at which the product reaches the final
consumer. This chain can be viewed as a set of dyads, where each pair of agents who relate
to each other within the chain represents a dyad (eg. a distributor-retailer dyad).
Figure 1 depicts one such buyer-supplier dyad, within the chain. Each dyad is characterised
by product specifications that a buyer demands from a supplier, and a relationship between
the two agents.
The term "product specifications" refers to the attribute set that buyers demand for the
product4, and can include diverse characteristics related to the product itself, such as
nutritional features, quality, quantity, size, shape, or colour, and its production process,
packaging, transportation, housing, and supporting services. Along with these attributes,
there may be some trading conditions that accompany the product price that are related to
the transaction process, such as payment on credit, payment by cheque, bank transference,
or credit card as well as instalment conditions. The product specification can be represented
as a continuum having at one end the "loose specifications" pole and at the other the "tight
specifications" pole (Figure 1). The loose specifications pole is characterised by a situation
where a buyer demands a minimal set of product attributes. From this point, buyers can
start demanding more and more product attributes until they are situated at the "tight
specifications" pole.
Buyer-supplier relationships can also be represented by a continuum anchored by a discrete
business exchange pole and a vertical integration pole, with a relational business exchange
point along the continuum between the two poles.
At the discrete business exchange pole, interacting firms relate through a spot market
transaction characterised by money on one side and an easily measured commodity on the
other, where nothing else occurs between the parties, never has been, and never will be
(Macneil, 1980).
Assuming no ownership component, the relational exchange can be contrasted to the
discrete exchange situation. Relational exchange includes the notion of continuity of the
relationship, where the parties are engaged in a process of maintaining the relationship over
time with a view to reaching common future goals. Trust, interdependence, joint effort, and
commitment in reaching goals would restrain individual interests from being expressed in
an opportunistic fashion. Both participants could be expected to derive complex, personal,
and non-economic satisfaction, and to engage in social exchange (Heide, 1994). These
characteristics are opposite to the discrete situation, where the spot exchange is defined by
the absence ofprevious or future relationships, trust, commitment, and interdependence.
4
A closer relationship could advance towards a situation where one firm gets partial or
complete ownership of the other. At the extreme point, full vertical integration occurs
(Lambert et aI., 1996;Webster, 1992).
Figure 1 depicts a situation where a particular set of product specifications might be
associated with different buyer-supplier relationships. For example, arrow A depicts a
situation where a buyer demands tight product specifications but the relationship between
parties in the dyad is close to the discrete business exchange pole. However, arrow B shows
another dyad where product specifications are associated with a closer relationship. In the
first case, the buyer is able to meet tight product specifications without a close relationship,
whereas in the second case, this is not so. A number of factors may influence the way a
dyad manages to reach the product specifications. These factors may influence the type of
relationship that emerges.
It is possible to envisage product specifications and relationships for each dyad in a chain.
In this case, the model depicted in Figure 1 is applied to each level, which then compounds
to become a chain. For instance, if the whole chain from farmer to end-consumer is
considered, the model can be applied to each dyad that is strategically important. Figure 2
depicts this situation and shows the chain as a multi-dyadic model.
For example, arrows AI, A2, A3, and ~ depict a chain configuration in which different
product specifications at different levels in the chain are associated with different buyer-
supplier relationships. In this case, the tight product specifications demanded by the end
consumer are reached through an end consumer-retailer relationship that is close to the
relational point (Ai). The retailer demands a relatively tight set of product specifications
that are reached by establishing with the distributor the same kind of relationship it has with
the end consumer (A2). The distributor's reasonably tight product specifications are met by
a vertical integration with the processor (A3). At the bottom level of the chain the
processor's relatively loose product specifications are reached by establishing a relationship
with the farmer that goes toward the discrete pole (~). This example illustrates how the
product specifications and the dyadic relationship can vary at the different levels of the
same agri-chain.
FACTORS INFLUENCING THE MANAGEMENT OF PRODUCT
SPECIFICATION PROCESSES AND INTER-FIRM RELATIONSHIPS
The situations depicted by the arrows A and B in Figure 1 suggest that similar product
specifications may be associated with different kind of inter-firm relationships. In order to
understand how firms within a dyad meet customer product specifications and the role that
inter-firm relationships play in this process, it is necessary to focus on the factors that
influence the management of product specifications, and the impact that these have on
inter-firm relationships.
6A more detailed model that incorporates such factors is shown in Figure 3.
Figure 1: Relationship Between Product Specifications and
Buyer-supplier Relationships.
A. This model depicts a buyer-supplier dyad, where the buyer receives from its customer a
set of desired product specifications, which may vary from loose to tight. The buyer now
has to deliver to its customer a product with the appropriate attributes and characteristics.
The product specifications demanded by the customer will be influenced by (a) market
demand and market segments, and (b) regulatory issues:
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(a) The market refers to a market in general or any market segment that the buyer
operates in. The way buyers are strategically oriented (strategic issues) may influence their
vision of the market and their decision to operate in a specific segment (this link is shown
by dotted line in Figure 4). The market or market segments signal to the buyer the product
specifications demanded by its customers;
(7)
-
Figure 2: Relationship between Product Specifications and Buyer-supplier
Relationships considering the Whole Agri-chain.
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(b) Regulatory issues are becoming more important in shaping product
specifications. Concerns about animal health, the environment, and consumer health and
safety are triggering efforts relating to traceability, liability, identity preservation, and
biological security (Hobbs & Young, 1999; Product Board for Livestock and Meat, 1994;
Boehlje, 1996).
B. Once buyers receive signals about the product specifications required by the customer,
they have to make decision on how to manage the delivery of these product specifications.
The process of meeting product specifications is understood in this context to mean the
efforts that buyers perform in combining their and their suppliers' processes in order to
deliver the desired product. In this context the term "process" refers to any procedure or
action related to the procurement, production, logistics, and storage functions that take
place at each chain level. So, the term "product specification processes" means the set of
buyers and suppliers' processes that are combined and managed in an effort to reach the
product specifications. Several factors play an important role in shaping and affecting the
management of product specification processes, such as (a) product specifications
demanded by customers, (b) inherent product characteristics, (c) technological issues, (d)
process characteristics and (e) raw material availability.
(a) Product specifications demanded by customers may require special management.
For example, risk and uncertainty related to the product quality and quantity, may be an
important issue in the management of the product specifications. Buyers may have to take
into account that sometimes the quality of the product is not that which is expected and,
even more importantly, the quality sometimes may not be easily tested by the available
processes and tools (Boehlje, 1996; Hobbs & Young, 1999). Uncertainty may also be
present with respect to quantity. This is particularly so in the agricultural sector where
biological variability is a feature of the environment. In addition, the nature of product
requirements may demand the development of controlling, measurement, and checking
systems at points within product specification processes.
(b) Inherent product characteristics are characteristics that may require some special
management. The inherent characteristics are different from the product specifications,
which are demanded by buyers. Perishability is an example of an inherent product
characteristic, which is related to the longevity and quality of the product nutrients and
appearance, and may demand special procedures (Hobbs & Young, 1999). As with product
specifications, inherent product characteristics may involve risk and uncertainty related to
quality and/or quantity, and may require monitoring, measurement, and checking systems
within product specification processes.
(c) The use of technological advances aimed at improving process management and
efficiency, which can be one way of gaining competitive advantage, and reaching other
strategic-related goals, may require special procedures (Saxowsky & Duncan, 1998). For
example, the implementation of an on-line order fulfilment system could be pointed out as
a technological effort to increase efficiency and customer satisfaction. This effort requires
more co-ordination and integration of processes inside the firm, and between firms. It is
8
noteworthy to highlight that when technological issues are driven by strategy (this link is
shown by dotted line in Figure 4), they may relate not only to the current product
specifications and processes, but also be directed towards future product specifications and
related processes. Efforts to reach product specifications and manage inherent product
characteristics may also involve technological development or adoption (these links are
shown by dotted line in Figure 4).
(d) Process Characteristics can directly affect the management of processes. Several
features involving processes may impact on their management. These include the situation
where there is a need for the development of new and unusual procedures which are not
well-known by the firm, the situation where the procedures require specific investment, the
situation where procedures are complex, and finally, the situation where the participation of
the supplier in the management of product specification processes is critical.
(e) The availability of raw material, services, or product parts in the open market
will have an impact on the management of product specification processes, but will also
have a direct effect on the nature of the relationship that the buyer and suppliers may set up.
C. Two basic decisions are associated with the management of product specification
processes - the "buy" or "make" decisions. The "buy" decision implies that the buyer is
relying on the supplier's processes to get the product or raw material it needs. In this
situation, the control that buyers have on the suppliers' processes can range from total
absence to close control. This level of required control will influence the type of
relationship that is set up, which may range from discrete to higWy relational. When the
need for control of processes becomes very strong, buyers may decide to "make" the parts,
raw material or service they need. Thus, the "make" decision means that the buyer will use
its own in-house production facilities or gain ownership of other firms' production
processes through vertical integration.
D. Once the "buy" or "make" decision has been made, the role of relationships in the
management of product specification processes can be addressed. However, these
relationship decisions can be influenced directly by factors other than this management.
These factors are special market characteristics, strategic issues, and chain measurement
issues.
(a) Special Market characteristics directly affect inter-firm relationships. Special
characteristics might include extreme market volatility and diversity, or high level of
uncertainty and risk in the market (BoeWje, 1996). Special relationships might be forged to
protect the ability ofthe buyer to manage product specifications and processes in the future.
9Figure 3: Factors affecting the Buyer's Management of Product Specification
Processes and its Business Relationships with Suppliers.
(b) Strategic Issues can be an important factor influencing inter-firm relationship
arrangements. These issues may include efforts to respond to future market and consumer
signals, to act and react against competitors, to look for competitive advantage, to build
capability to ensure more efficient product and distribution systems, to reduce costs, and to
increase market power and share. Strategic issues may also underlie some of the factors
previously discussed, such as efforts associated with technology advance and use,
production cost reduction, and increasing efficiency.
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(c) Chain Measurement issues relate to the need to measure the contribution of
different chain components to the chain-wide value adding process. When efforts to
improve supply chain management and co-ordination are established as goals, firms face
the problem of how to measure each firm's and the chain's performance. Costs,
performance, and the contribution of each firm to the overall chain performance will affect
the sharing of risk, investment, and benefits throughout the chain, and may play a role in
the establishment of inter-firm relationships.
E. The buyer's decision regarding the nature of relationships to be established with its
suppliers represents one side of the dyad. On the other side, supplier firms can also affect
the nature of relationship, since they may also be strategically positioning themselves in
their part of the chain.
PROPOSITIONS
Figure 3 identifies the major factors that are thought to influence inter-firm relationships
through the management of product specification processes within a dyad. However, it does
not indicate how these factors may exert an influence.
Figure 4 presents a proposition map, which explores in more depth how the factors
identified in Figure 3 might link and relate to each other.
Market Demand and Segments and Product Specifications
The decision to operate in a particular market or segment is a strategic decision. Once the
decision has been made, by considering the nature of the product specifications demanded
in that market, or market segments, a relationship between market signals and product
specifications can be identified.
Proposition 1: The more demanding the attributes for a product signalled by a market or a
market segment, the tighter the product specifications that buyers have to meet.
Regulatory Issues and Product Specifications
Regulatory issues define product attributes that have to be met. The relationship between
the product attributes demanded as a result of regulatory issues and the product
specifications can be stated.
Proposition 2: The more demanding the regulations with respect to product attributes to be
met, the tighter the product specifications that buyers have to meet.
11
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Inherent product characteristics affect product specification processes in a similar way to
product specifications.
Proposition 3a: The greater the risk and/or uncertainty relating to quality, quantity or
other aspect o/product specification, the more likely it is that special procedures will have
to be developed to manage product specification processes.
Inherent product characteristics may lead to risk and uncertainty situations.
Proposition 3b: The tighter the product specifications, the more likely it is that special
controlling systems and/or measuring systems will need to be developed to manage product
specification processes.
Proposition 3: The tighter the product specifications demanded, the more likely it is that
special procedures will need to be established or developed to manage product
specification processes.
Risk and uncertainty may define especial procedures.
Inherent Product Characteristics and Management ofProduct Specification Processes
Product Specifications and Management ofProduct Specification Processes
Aspects relating to product specifications may also involve the need to establish, control,
measure, and check several points within product specification processes.
The nature of the product specifications has a direct influence on the characteristics of the
procedures that compound the product specification processes.
Inherent product characteristics may require controlling and monitoring systems.
Proposition 4b: The more difficult inherent product characteristics are to manage, the
more likely it is that special controlling systems and/or measuring systems will need to be
developed to meet the inherent product characteristics.
Proposition 4a: The greater the risk and/or uncertainty relating to quality, quantity or
other aspects imposed by inherent product characteristics, the more likely it is that special
procedures will have to be developed to manage product specification processes.
Proposition 4: The more difficult inherent product characteristics are to manage, the more
likely it is that special procedures will need to be established or developed to manage
product specification processes.
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Technological Issues and Management ofProduct Specification Processes
The relationship between technological advance and procedure characteristics may be
established as following:
Proposition 5: The greater the rate of technological development or adoption, the more
likely it is that special procedures will be developed or adopted to manage product
specification processes.
The need to reach desired product specifications might involve technological aspects (this
link is shown by dotted line in Figure 4) in the management of product specification
processes.
Proposition 6: The tighter the product specifications demanded, the more likely it is that
technological special procedures will have to be developed to manage product
specification processes.
Inherent product characteristics may also require technological developments (this link is
shown by dotted line in Figure 4).
Proposition 7: The more difficult inherent product characteristics are to manage, the more
likely it is that technological special procedures will be developed to manage product
specification processes.
Management ofProduct Specification Processes and Inter-firm relationships
The general association between the management of product specification processes and
the inter-firm relationships may be stated as following:
Proposition 8: If special procedures have been developed or adopted to manage product
specification processes, then it is more likely that buyers and suppliers will engage in
relationships that go towards the relational exchange point or the vertical integration pole.
Specifically, four factors may be considered when establishing the association between
product specification process characteristics and inter-firm relationships. The first of these
relates to whether procedures are new or unusual, or in other words, whether procedures are
not well-known by the firm.
Proposition 8a: If new and not well-known procedures are developed or adopted to
manage product specification processes, buyers and suppliers are more likely to engage in
relationships that go toward the relational business exchange point or the vertical
integration pole.
14
The second factor relates to investment in specific assets.
Proposition 8b: Ifprocedures require any kind of investment in specific resources (assets).
buyers and suppliers are more likely to engage in relationships that go toward the
relational business exchange point or the vertical integration pole;
The third factor deals with the complexity ofprocedures:
Proposition 8c: If processes include unstructured or semi-structured5 procedures. it is
likely that buyers and suppliers will engage in relationships that go toward the relational
business exchange point or the vertical integration pole;
The fourth factor relates to the degree of participation by the supplier in the management of
product specification processes.
The management of product specification processes may be both supplier and buyer
dependent. Supplier dependent processes relate to the raw material characteristics that
buyers require from suppliers, such as quality, colour, freshness, nutritional levels,
transportation, and packaging.
Buyer dependent processes are associated with adding-value processes performed by
buyers. These may include raw material processing, product packaging, storage, and
transportation.
The relative importance of supplier dependent processes and buyer dependent processes
can influence the relationship between buyers and suppliers.
Proposition 8d: If the management ofproduct specification processes are highly supplier
dependent. then it is likely that buyers and suppliers will engage in relationships that go
towards the relational business exchange point or the vertical integration pole.
Raw material Availability and Interfirm Relationships
The ready availability of raw material on the open market will influence the nature of the
relationships between buyer and supplier. Conversely, the lack of availability of raw
material on the open market will lead buyers to focus on their own or their suppliers'
product specification processes (this link is shown by dotted line in Figure 4).
Proposition 9: If the desired product specifications and/or inherent product characteristics
may be achieved by products or raw materials available in the open market. at an
acceptable level of risk and uncertainty with respect to quality, quantity. and timing, it is
likely that buyers and suppliers will engage in relationships that go towards the discrete
business exchange pole.
en
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Special Market Characteristics and Interfirm Relationships
The conditions in the market can also have an influence on interfirm relationships.
Proposition 10: If a market is characterised by rapid changes in consumer preferences,
diversity ofcompetitors or high levels ofrisk and uncertaintyfrom other sources, it is likely
that buyers and suppliers will engage in relationships that go towards the relational
business exchange point or the vertical integration pole.
Strategic Issues and Inter-firm relationships
A general relationship between strategic issues and inter-firm relationships may be
established.
Proposition 11: lffirms are actively trying to reach strategic goals related to competitive
advantage and market leadership, then they are more likely to establish relationships that
go towards the relational business exchange point or the vertical integration pole.
Chain Measurement Issues and Inter-firm relationships
If it is not easy to identifY the contribution of each participant to the performance of a
chain, this can have a direct impact on inter-firm relationships.
Proposition 12: If it is difficult to identify and measure the contribution andperformance of
different agents in a chain, then it is likely that buyers and suppliers within a dyad will
engage in relationships that go towards the relational business exchange point or the
vertical integration pole.
CONCLUSION
It is envisaged that the model that has been derived can be used to illuminate the role of
inter-firm relationship in meeting product specifications. The proposition can be
investigated for each strategically important dyad within an agribusiness chain. This should
reveal which factors have a critical influence on the type of relationship that is formed by
each dyad. In this way, insights may be gained into how and why particular chains structure
and organise themselves.
The next stage of this research programme will focus on an empirical application of this
model. A methodology that can handle the large number of propositions that need to be
investigated within each dyad of a chain now needs to be identified and developed. When
this has been done, an actual agribusiness chain will be studied.
16
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NOTES
I Despite the absence of a formal definition in the literature, competitive advantage can be defined as the
status ofpositional superiority of a firm in the market reached by the delivery of superior customer value or
the lower relative costs, leading to market share and profitability performance (Day & Wensley, 1988).
2 Dyer et a!. (1998) characterise the arm's length model as a relationship in which one party tries to minimise
dependence and maximise bargaining power. This kind of model emphasises the avoidance of dependence
between the parties and absence of long-term trading expectations.
3 Vertical integration is understood here as the ownership integration that occurs when a firm combines
activities from other levels of the production chain which are related to its activities in the sequence of
marketing and production activities (Rehber, 1998).
, For a matter of simplification, the term "product" is used in the text meaning products, parts ofproducts
(raw materials), or any kind of service.
5 Unstructured or semi-structured procednres refer to actions that require judgement any time they are
repeated as they involve unclear and uncertain aspects that have to be reviewed and reassessed often.
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Abstract
Quality improvement has been a strategy of both corporate and international businesses
throughout the 1990's. International organisation and companies advertise winning the
Malcolm Baldrige Award for Quality as a means of showing their excellence in business
and services. Interest in quality systems has expanded as a means of assuring the
consistent conformity of products or services to a given set of standards or expectations.
This paper examines quality management through three different angles. Firstly, it
reviews the history and development of Total Quality Management from its founders.
Secondly, it identifies the most popular quality management models: ISO 9000
Standards, The Deming Prize, The Malcolm Baldrige National Quality Award, and their
importance for quality assurance, their application internationally and related research
conducted in different countries. Finally, the paper considers how they are applied in
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I. Introduction
This paper reviews some aspects of the relationships between Total Quality
Management (TQM) (an approach to effective organisational management) and
the changing requirements of the New Zealand water industry.
This topic is the basis for a doctoral research project at Waikato University
looking at the use of TQM approaches in the New Zealand water treatment and
supply industry with particular reference to the Waikato Region.
At first glance it would not be expected that TQM would be in use in the water
industry, since one expects TQM to be used more in the traditional manufacturing
sector or in the traditional service sector such as the hospitality industry.
However, the notion of quality can be conceptualised in different ways in the
water industry. Once that is done, then the role of quality management as
understood in TQM discourse becomes much clearer.
The rest of the paper provides a review of how the water treatment and supply
industry in New Zealand is adapting the general principles of quality management
to the specific circumstances of the New Zealand water treatment and supply
sector. The possible contribution of the TQM approach to addressing some of the
managerial and economic issues facing the water treatment and supply industry
are also outlined.
Historical Evolution of Quality Management:
Fredrick Taylor's work in the late 1800s and early 1900s established his famous
scientific management with the following key attributes:
The craftsmen concept disappeared with Taylorism and so did quality achieved
through skilled craftsmanship. Inspection thus remained the guarantor of quality.
Hence, quality was no longer built into the product (Flood, R.L., 1993).
Quality has emerged and remained as a dominant theme in management literature
since the 1940s (Beckford, 1998). The quality idea has been around for hundreds
of years. People have always been concerned with the quality of food they eat,
the quality of water they drink, the quality for shelter they have, the quality of
their relationships with one another and the quality of life.
Implementation timescales
1940, and 1950,
:nt TOTAL QUALITY
• Quality improvement
groups
• Customer orientation
• Supplier improvement
• Company-wide
QUALITY ASSURANCE 1980, and 1990,
• Quality system
• System accreditation
• Supplier assessment
1960, and 1970,IQUALITY CONTROL
I• Product testing• Goods-in inspection
feeling confident with the quality of their products, emphasised on flexibility
through the use of automation (CAD, robots, CIM) and price reduction of their
products.
Employee
involvem
SOURCE: Kehoe. D.F.. 1996, p.3.
The above summary of the evolution in quality management thinking ends up
with Total Quality Management (TQM). Total Quality Management is the main
Table 1:Quality Improvement Programs Priorities in Japan, Europe aud!be United Slates
Japan Europe United States
Lead time reduction Zero defects SUDDlier aualitv
ComDuter-aided desi~n New product information Statistical process control
Value analysis SUDDlier aualitv Svstems inte~ation
New process/product Systems integration . Lead time reduction
development
Systems Inte~ation Team motivation Worker safety
New product introduction Lead time reduction Zero defects
Job enlareement SUDervisor trainin~ Deftnine strateev
Supplier lead time reductions Just-in-time Supervisor trainina
FMS/CIMJEIS Statistical aualitv control' New product introduction
'Flexible Manufacturing Systems, Computer Integrated Manufacturing, Enterprise Integration
Systems
SOURCE: Reproduced with pennission of Mnnufncturing Roundtable. Boston University, In Hunt. V.D., 1993. p.9.
Figure 1 illustrates the development of quality management approaches through the years:
Figure 1: The development of quality management approaches.
work sub-divided into small components with individual workers assigned
to each specialised role;
responsibility associated with each job limited to a minimum to provide
better managerial control;
pay based upon individual performance;
scientific selection, training and development of workers by supervisors;
and
quality control as a separate function (McGregor, D., 1967; Flood, R.L.,
1993).
5.
Taking a closer look at the global competitors and the significant changes in their
strategic plans over the past decade, we can find a difference between the
European and American manufaturers versus the Japanese manufacturers in
relation to their quality improvement programs. V. Daniel Hunt (1993) illustrates
in the following table (Table 1), in rank order of importance, programs that
companies in Japan, Europe and the United States stress as their priorities. He
further explains that the European and American manufacturers have improved
their manufacturing capabilities in order to hold or attempt to regain a viable
market-share position depending on the type of products. Their strategy has been
based on a return to the fundamentals of effective product and process
development integration, with a special focus on quality improvement and
organisational restructuring. On the other hand, the Japanese manufacturers,
More recently (Le. late 1980s and early 1990s) organisations throughout the world
have begun to embrace the theories and practices of quality. It has been an era of
competitive challenge with increasing numbers of companies adopting quality
management systems. Many consultancy companies have latched on to quality
training and intervention as services they can offer. This adds significantly to the
general awareness of quality management. The 1990s saw quality management
become an international management philosophy and this is likely to continue
into the next millennium (Beckford, 1998; Flood, R.L. 1993).
3.
4.
1.
2.
A)
$
2
subject of this paper in which the relevant literature is reviewed to draw attention
to what is relevant for water utilities management in New Zealand.
C) What is Total Quality Management (TQM)?
ITable 2: Definitions of Quality I
B) Definition of Quality Management:
Defining quality is difficult. V. D. Hunt (1993), in his book "Managing for
Quality" showed how broadly the term "Quality" is being defined within the
business community by presenting the following table (Table 2) in which he
demonstrates the definition of the term "Quality" by different people.
......
o
1.
2.
3.
4.
s.
Customer-based
"Quality is fitness for use."
J.M. Juran
"Total Quality is performance leadership in meeting customer requirements by doing the
right things right the first time."
Westinghouse
"Quality is meeting customer expectations. The Quality Improvement Process is a set of
principles, policies, support structures, and practices designed to continually improve the
efficiency and effectiveness of our way of life."
AT&T
Manufacturing-based
"Quality [meansl conformance to requirements."
Philip B. Crosby
"Quality is the degree to which a specific product conforms to a design or specification."
Harold L. Gilmore
Product-based
"Difference in quality amount to difference in the quantity of some desired ingredient or
attribute."
Lawrence Abbott
"Quality refers to the amount of the unpriced attribute contained in each unit of the priced
attribute."
Keith B. Leffler
Value-based
"Quality is the degree of excellence at an acceptable price and the control of variability at
an acceptable cost."
Robert A. Broh
"Quality means best for certain customer conditions. These conditions are (a) the actual
use and (b) the selling price of the product."
Armand V. Feigenbaum
Transcendent
"Quality is neither mind nor matter, but a third entity independent of the other two ...
even though Quality cannot be defined, you know what it is."
Robert Pirsig
"... a condition of excellence implying fine quality as distinct from poor quality
Quality is achieving or reaching the highest standard as against being satisfied with the
sloppy or fraudulent."
Barbara W. Tuchman
!SOURCE: Hunt. V.D. 1993. p.32. I
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TQM can mean many things to many people. There has been few published
TQM definitions at the international and national levels. Hence, there is no single
universally acceptable definition to which managers throughout the world can
subscribe. The following are few of the definitions that emerged and proved
useful in understanding the central notions ofTQM.
In 1989, the British Quality Association provided the following official definition
ofTQM: •
"Total Quality Management (TQM) is a corporate business
management philosophy which recognises that customer needs and
business goals are inseparable. It is applicable within both
industry and commerce.
It ensures maximum effectiveness and efficiency within a business
and secures commercial leadership by putting in place processes
and systems which will promote excellence, prevent errors and
ensure that every aspect of the business is aligned to customer
needs and the advancement of business goals without duplication
or waste ofeffort.
The commitment to TQM originates at the chiefexecutive level in a
business and is promoted in all human activities. The
accomplishment of quality is thus achieved by personal
involvement and accountability devoted to a continuous
improvement process, with measurable levels of performance by
all concerned.
It involves every department, function and process in a business
and the active commitment of all employees to meeting customer
needs. In this regards the customers of each employee are
separately and individually identified" (British Quality
Association, 1989).
N. Logothetis in his book "Managing for Total Quality" (1992) defines TQM as:
"Total quality management is a culture; inherent in this culture is
a total commitment to quality and an attitude expressed by
everybody's involvement in the process of continuous improvement
of products and services, through the use of innovative scientific
methods."
5
He explains that his definition is built upon the need for the establishment
of the following three fundamental characteristics in which he put in a
triangle and calls them the TQM axioms (Figure2):
Figure 2: The TQM triangle (axioms)
Axiom I: Commitment
comprehensive nature of the TQM approach upon which all the definitions agreed
upon. The other noticeable thing is that although all definitions emphasised the
extensiveness of TQM, each definition stressed on different points of importance.
For example the British Quality Association emphasised the importance of
satisfying customer requirements. On the other hand, the United States
Department of Defence stressed the importance of the application of qualitative
methods as well as human resources to the improvement process. The
International Standard organisation, Professor John Oakland and N. Logothetis
stated that the basis of quality is participation and commitment of all members of
an organisation.
II. Quality "Gurus", their philosophies, principles and methods:
Figure 3: The dimensions of quality management
Although we mentioned earlier that TQM can mean many things to many people,
if we look closely at the above definitions of different organisations and people of
TQM we would find a cornmon theme among them. The common theme is the
In 1996, Dennis F. Kehoe stated that for most organisations the challenge of
quality development requires progress in three basic dimensions of quality
management: people, systems, and techniques. He gave the following figure
(Figure 3) as an illustration.
While presenting the historical background to quality ideas, some famous names
of people who contributed to the field of quality management were mentioned.
The main aim of this part is to provide insight from a closer look to the work and
contributions of the "gurus" of quality management. The main ideas of W.
Edward Deming, Joseph M. Juran, and Philip B.Crosby are reviewed and
analysed by presenting their philosophies, principles and methods towards quality
management.
W. Edwards Deming (1900 • 1993)
Deming developed the following fourteen points for managing quality:
In the 1930s, Deming's collaboration with Walter A. Shewhart, a statistician
working at Bell Telephone Laboratories, led to his conviction that traditional
management methods should be replaced with statistical control techniques.
Deming recognised that a statistically controlled management process gave· the
manager a new found capacity to systematically determine when to intervene and
when to leave an industrial process alone (Flood, R.L.,1993; Hunt, V.D. 1993).
1. Create consistancy of purpose for improvement of product and
service. Deming suggests a radical new definition of a company's
role: Rather than to make money, it is to stay in business and provide
jobs through innovation, research, constant improvement, and
maintenance.
2. Adopt the new philosophy. We are in a new economic age. Western
management must awaken to the challenge, must learn their
responsibilities, and take on leadership for change.
3. Cease dependence on mass inspection and achieve quality by
building it into the product in the first place. Quality comes not
from inspection but from improvement of the process. With
instruction, workers can be enlisted in this improvement.
A)
improvement &
commitment
Axiom 2: Scientific knowledge
teamwork &
communications
Axiom 3: Involvement
SOURCE: Logothe.is. N.. 1992. p.4.
SOURCE: Kehoe. D.F. 1996. p.5.
....,
-a.
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Figure 4: The Juran Quality Triology Reduces the Cost of Quality
B) Joseph M. Juran (1904 -••.•)
SOURCE: J.M. Juran. Juran on Planningjor Qualily (New York: Free Press, 1988) In Hunt, V.D. MC.lnaging!or Qualfry. (1993) p.76
ond In Modu eN. (ed.) Handbook of TOlol Quality Management. (1998) p,34.
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According to Juran, the society-wide problem is that the industry is caught up on
a quality crisis. He identifies two wrong assumptions that are preventing
managers from finding solutions to their problems:
Quali
I. Many managers don't accept the fact that they must shoulder most of the
responsibility for the performance of their companies. Juran concludes that
until top management redirects its energies toward planning quality into
their products, the quality crisis will continue.
2. Managers' failure to realise that great financial gains can be made once
quality becomes their top priority (Hunt, V.D., 1993).
Juran's triology was derived from financial management to undertake financial
planning, financial control and financial improvement. This translates to quality
planning, quality control and quality improvement (Juran, J.M. in Costin, H.I.,
1994 and Flood, R.L., 1993).
The following figure (Figure 4) describes the way in which Juran's three-part
approach (i.e. quality planning, quality control, and quality improvement) is
designed to reduce the cost of quality over time.
4. End the practice of awarding business on the price tag alone.
Purchasing departments customarily operate on orders to seek the
lowest price vendor. Frequently, this leads to supplies of low quality.
Instead, buyers should seek the best quality in a long-term relationship
with a single supplier for anyone item.
5. Improve constantly and forever the system of production and
service. Improvement is not a one-time effort. Management is
obliged to continually look for ways to reduce waste and improve
quality.
6. Institute training on the job. Too often workers have learned their
job from another worker who was never trained properly. They are
forced to follow unintelligible instructions. They can \ do their jobs
well because no one tells them how to do so.
7. Institute leadership. The job of a supervisor is not to tell people what
to do, nor to punish them, but to lead. Leading consists of helping
people do a better job and of learning by objective methods who is in
need of individual help.
8. Drive out fear. Many employees are afraid to ask questions or to take
a position, even when they do not understand what their job is or what
is right or wrong. They will continue to do things the wrong way, or
not do them at all. The economic losses from fear are appalling. To
ensure better quality and productivity. make sure workers feel secure.
9. Break down barriers between staff areas. Often a company's
departments or units are competing with each other, or have goals that
conflict. They do not work as a team so they cannot solve or foresee
problems. Worse, one department's goals may cause trouble for
another.
10. Eliminate slogans, exhortations, and targets for the work force.
These never helped anybody do a good job. Let workers formulate
their own slogans.
I I. Eliminate numerical quotas. Quotas take into account only numbers,
not quality or methods. They are usually a guarantee of inefficiency
and high cost. A person, to hold a job, meets a quota at any cost,
without regard to damage to the company.
12. Remove barriers to pride of workmanship. People are eager to do a
good job and distressed when they cannot. To often, misguided
supervisors, faulty equipment, and defective materials stand in the way
of good performance. These barriers must be removed.
13. Institute a vigorous program of education and retaining. Both
management and the work force will have to be educated in the new
methods, including teamwork and statistical techniques.
14. Take action to accomplish the transformation. It will require a
special top management team with a plan of action to carry out the
quality mission. Workers cannot do it on their own, nor can managers.
~
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I. Quality Planning:
The central task of Juran's approach to quality management is developing
the products and processes required to meet customers' needs (Flood, R.L..
1993 and Hunt, V.D., 1993).
2. Quality Control:
The control processes are designed to ensure that the quality goals set in
the planning stage are met during the actual production or rendering of the
firm's products and services (Hunt, V.D., '1993). Quality control means
having simple feedback structure to evaluate performance, compare
performance with set goals and take action on the difference (Flood, R.L.,
1993).
3. Quality Improvement:
While quality planning and quality control establish a stabilised product
quality throughout the organisation, quality improvement is the means by
which a firm selectively identifies and implements change on a subsystem
level. This part of the trilogy is the means of achieving unprecedented
levels of quality performance in an organisation. It is known as both
quality improvement and Juran's "breakthrough sequence." Juran's
breakthrough sequence is recommended to be used in conjunction with
Juran's planning and control processes while the trilogy is first being
installed in an organisation (Hunt, V.D., 1993).
Philip B. Crosby (1926 ..._-)
Juran's Quality Triology:
Crosby identified four absolutes as the core of his philosophy towards a simple
and effective TQM system that can be applied to any situation in which one finds
oneself in business or organisational life. The following are Crosby's four
absolutes:
C)
(j
1.
2.
3.
4.
The definition of quality is conformance to requirements, not goodness
The system of quality is prevention
The performance standard is zero defects
The measurement of quality is the price of non-conformance (Crosby, P.B.
1984; Logoththetis, N. 1992; Flood, R.L., 1993 and Pike, J. and Barnes, R.
1996).
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Crosby developed a quality management maturity grid which is summarised in
the following table (Table 3).
III. The Relationship of TQM to the Quality Management Standard:
TQM installation in any organisation involves paradigm shifts. A paradigm shift means a
huge change in the organisation. The following are some of the examples of paradigm
shifts an organisation could encounter:
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ISO 9000 Series Standards:
Don Sayre (1996) in his book "Inside ISO 14000"mentions that British Standard 7750
says it is compatible with BS 5750 which is the mother of ISO 9000. He further
After considering the kinds of changes or paradigm shifts, the organisation should
identify the management model that can be integrated and synthesized to create a higWy
credible and profitable management system. The following section illustraes one of the
most popular and well known quality management models that different organisations are
applying: ISO 9000 Series Standards. Two other important models not discussed here are
the Deming Prize and the Malcolm Baldrige national Quality Award and its New Zealand
equivalent the National Business Excellence Award.
ISO is the International Organisation for Standardisation founded in 1947 (Dale, B.;
Oakland, J. 1994). Its headquarters is in Geneva, Switzerland. The term ISO 9000 is
often used to refer globally to a series of five international standards for quality
management. The ISO 9000 Series (refer to Appendix A) of quality standards was
created in 1987 by the International Standards Organisation. The companies that meet
those standards are registered as ISO 9000 companies. The focus of the standards is on
basic organisation and policy in regard to quality. Due to the fact that little concern is
given about how the organisation chooses to manage itself and its customer relations, ISO
9000 certification cannot be used to imply that a company is best, elite or world-class
(Mahoney, F.x. and Thor, e.G. 1994).
Control of substances hazardous to hei1lth (COSHH)
illustrates the idea by stating that both standards take parallel approaches to achieving
and demonstrating compliance with specified requirements.
Before going into further details it is important to clarify what the term "standards"
means in the ISO context. Standardisation is an activity to improve efficiency ·by
bringing consistency to the product, services or processes. Moreover, it helps make
things operate in a certain way to prevent unexpected or dangerous surprises. The
activity consists of the process of formulating, issuing and implementing standards.
There are three basic tiers of standardisation: company, national and international. The
ideal thing is that the three co-exist together, but each tier should make the maximum use
of standards issued by the appropriate organisation in the next tier (Dale, B.G.; Oakland,
J.S. 1994 and Morris, A.S. 1997).
The following table (Table 4) illustrates how extensive the scope and opportunities for
. Id be to the organisaf
SOURCE:Adapted from PO 3542: 1991 The role of standards in company quality tnalUJgemenr, In Dale. B.G.: Oakland. lS. 1994.
.........u.'o& _A~ ..A_A& __
Table 4 The use of organisation standards
Annlication Method Purpose Benefits
Management Directives, procedures, To communicate rules from Efficient and effective
control codes of practice management; Company and control, better industrial
Droduct rationalisation relations
Environment Codes of practice Health and safety standards Health and safety
that relate to the environment
Plant and Catalogue, specifications, Identity and control plant, its Process quality and
equipment standards, codes of maintenance and use of reliability, environmental
Dractice spares protection, health and safetv
Design Specify materials, Meet market requirements; Product quality and
components, processes, Maintain optimum design reliability, environmental
codes of practice possibilities, product liability, protection, health and safety
manufacturino efficiency
Drnwing Use of design and Information retrieval. design Better product design.
office manufacturing standard, codes of practice, variety design control
classification and codino control
Material Catalogue, identification Stock control, quality Availability of parts,
control coding, handling, codes of assurance, health and safety reduced stock investment,
Dractice COSHH* controls
Purchasing Purchase and material Purchase specification Quality and availability of
specifications, coding supplier approval, quality components and materials at
control the rioht Drice
Manufacture Specifications, codes of Production control, Productivity, quality, health
practice, coding, health education, and training, and safety of employees
and safety Quality control, testin~
Packaging Codes of practice, coding Protection in transit, cost- Customer satisfaction
effectiveness
Sales Codes of practice, Communication with Delivery, better customer
instruction manuals customer, Quality assurance relationships
Accounting Catalogue, procedures Control of capital and Financial control
deDreciation
All All Quality management To employees, customers
and company
.
Using a system to measure and achieve customer satisfaction.
Installing methods for continuous improvement of all organisational processes on an
integrated basis.
Involving employees at all levels in achieving quality and empowering them to act to
ensure quality.
Moving toward team management.
Changing traditional human resources systems to create an egalitarian culture.
Taking enough care and time in installation of the change to get it right (Mahoney,
EX. and Thor, e.G. 1994).
•
•
•
•
•
•
Another generic management system standards is the ISO 14000 which is primarily
concerned with environmental management. In other words, it means what the
organisation does to eliminate harmful effects on the environment caused by its activities.
The International Organisation for Standards (ISO) (1999) defined the term "generic" by
saying that the same standards can be applied to any organisation, large or samll,
whatever its product or service, in any sector of activity, and whatever its product or
service, in any sector of activity, and whether it is a business enterprise, a public
administration, or a government department. Please refer to Appendix B for further
detail on the ISO 14000 Series Standards.
Similarly, the British Standard 7750 introduces itself firstly as a specification for the
various stages of developing an Environmental Management System (EMS) and
secondly as guidance on implementation and assessment.
~
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SOURCE: Author's figure ba..c;ed on MoH Guidelines for Drinking-Water Qunlity M;:magement for New Zealand (1995).
Figure 5: MoH Tools for Improving Drinking-Water Quality
~
ISO 9000 provides guidelines, concepts and definitions for selecting and using ISO 9001
to ISO 9003. ISO 900 I, 9002 and 9003 cover specific aspects of a quality assurance
program. ISO 9004 is also a document providing guidelines on creating and sustaining a
quality management system (Morris, A.S. 1997). For companies to compete
internationally, its necessary to be registered under quality standards. There are two
phases of registration for the ISO 9000. The first phase involved choosing the
appropriate Standard to the organisation, creating a quality system and installing the
system according to the relevant objectives sited in the quality manual. The second phase
entails a third-party certification that acknowledges the organisation's registered status
under ISO 9000. Registration is renewed periodically every two to three years depending
on the site visits of the certifying agency. (Mahoney, F.x. and Thor, e.G. 1994).
ISO 9000 main focus is on the ability to achieve standards negotiated in a contract while
the Deming Prize and Baldrige Award focus on continuous improvement toward
achievement of world-class quality levels (Mahoney, EX. and Thor, e.G. 1994).
Green (1997) mentioned that there are three quality systems audits: I) Internal Quality
Audits, 2) Second Party Quality Audits, and 3) Third Party Quality Audits. Moreover, an
organisation needs to satisfy the following criteria so that a certification body will award
it the relevant ISO 900 certification:
a) Does an organisation has a Quality System in place?
b) Does the Quality System satisfy the requirements of the relevant ISO 9000 Quality
Standard?
c) Is the Quality System effective in achieving the organisation's objectives?
Drinking-water
Standards
Database shared with
Hospitals & Drinking-
water Supply Authorities
Register of Community
Drinking-Water Supplies
in New Zealand
Guidelines for
Drinking-Water
Quality Management
in New Zealand
Annual Reports on
Microbiological
Quality of Drinking-
Water in New ZeaJand
Definition of Quality Management from the Water Industry Perspective:
As stated by the Ministry of Health (1995) in its Guidelines for Drinking-Water Quality
Management for New Zealand quality management of drinking-water endeavours to
v. New Zealand Water Utilities Management Case:
The Ministry of Health (MoH) in New Zealand is the regulatory body responsible for the
regulation of public health under the Health Act 1956 and its later amendments. Safe
drinking-water supply is a fundamental pre-requisite of public health. Although most of
the people in large communities get safe drinking-water, there has been some problems
with some of the smaller supplies. Accordingly the Ministry of Health (MoH) began a
strategy to improve the quality of drinking-water management and monitoring in 1992
(MoH a, 1995).
In 1993, the World Health Organisation (WHO) published "Guidelines for Drinking-
Water Quality" (Second Edition) which contained new information on drinking-water
quality requirements. The MoH in New Zealand used both the WHO Guidelines and the
knowledge of deficiencies in the public health management of drinking-water to develop
a strategic plan and tools to improve the public health safety of New Zealand drinking-
water. Figure 5 illustrates the MoH tools for improving the drinking-water quality.
The Ministry of Health (MoH) (1995) stated in its Guidelines for Drinking-Water Quality
Management for New Zealand that good management practices for community drinking-
water supplies depends proper management of the following:
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1.
2.
3.
Water Source:
A community water supply may gather raw water from rainwater, surface water
or groundwater. Surface water is frequently contaminated by micro-organisms.
Shallow groundwater and some springs are microbiologically equivalent to
surface water, along with rivers, streams, lakes and reservoirs. Secure
groundwater is usually free from microbiological contamination (MoH b, 1995).
Treatment Plant:
The Treatment plant is the facility that treats raw water to make it safe and
palatable for drinking. This can range from a full scale water treatment plant
comprising chemical coagulation, sedimentation, sand filtration, pH adjustment,
disinfection and fluoridation, to simply being the point in a pipeline where the
water main changes from a raw water main to drinking-water supply main.
The Distribution System:
Once the water leaves the treatment plant, it enters one or more distribution zones.
The distribution zone is part of the water supply network within which all
consumers receive drinking-water of identical quality f(om the same similar
source, with the same treatment and usually at the same pressure.
15
Elements of a successful Drinking Water Quality Management System:
The following elements have been advocated by the MoH as the best ingredients for
success of a drinking water quality management system:
In order to achieve a working approach of the quality management system, the sources or
causes of variation of the processes should be understood. In general those causes of
variation will relate to one or more of the task units mentioned in Table 5 (Le. people,
equipment, materials, procedures/work instructions, accommodation/environment and
quality control). Hence, at every point of the water treatment and distribution process,
each of these elements must be systematically managed to ensure that the whole process
is under proper control (MoH a, 1995).
·
Right Place
·
Right time
MethodslProcedures
·
Appropriate
·
Fail safe
·
Written authorised procedures
·
Performance monitoring
·
Contingency plans
·
Comolaints reoister
Surroundings
·
Hygienic
·
Safe
·
Eauioment and services accessible
Quality Control
·
Responsibilities defined and allocated
·
Appropriate Monitoring program
·
Trend/control charts
·
Action criteria and plans
·
Prompt feedback
·
Performance Audit
SOURCE: Adapted from the Ministry of Health (1995) Guidelines for Drinking~Water Quality Management for New Zealand.
Team Work:
Everybody within the organisation must be committed to working together
towards a common goal i.e. quality. Involvement and participation by the team
members create better ownership and result.
Training and Education:
Principles of quality management must be well understood from top management
through to all levels of the organisation.
Communication:
Successful implementation of quality management depends on clear and accurate
communication with customers and suppliers.
Management Role and Responsibility:
Since management has the information and authority to make decisions, set
policies and allocate resources necessary to improve the system, it is of vital
importance that it participates in the following actions:
• Involvement and commitment to quality management
• Active and positive participation in the process
2.
1.
3.
4.
manage every aspect of the drinking-water supply in a way which minimises the
possibility of mistakes and corrects incipient errors in the process at an early stage as
much as possible.
Key Features of Drinking-Water Quality Management:
Drinking-water quality management involves:
1. Develop management methods for improving quality.
2. Improve quality and productivity.
3. Ensure compliance with the "Drinking-Water Standards for New Zealand 1995.
4. Meet and create consumer expectations.
5. Reduce quality related costs.
The following table (Table 5) illustrates the key features of the drinking-water quality
management system as stated by the MoH (1995) Guidelines for Drinking-Water Quality
Managenzentfor New Zealand:
1. Quality of design:
This is to ensure that the water treatment and distribution system can produce
water and meets with the customer's expectations.
2. Quality of Conformance:
This is to operate the treatment process so that it consistently produces water that
meets these expectations.
The New Zealand MoH quality management of drinking-water supplies is structured and
designed to achieve the following:
Table 5 Key Features of Drinking Water Quality Management
Task Unit Function
People
·
Skills
·
Knowledge
·
Training
·
Responsibilities allocated
·
Motivation
Equipment
·
Capability
·
Calibration
·
Fail Safe
·
Backup and spares
·
Maintenance
·
Easy Access
·
Performance monitoring
Materials/Consumables
·
Specification
·
Certification
·
Quality
·
Condition
·
Suitable storage
·
Inventorv Control
.....
0)
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focus on how effective the quality management in terms
expectations through paying attention to the following points:
• customers
• suppliers
• the processes and systems by which water is produced
• the reasons why things vary
• how management and staff are organised and trained.5.
• Acceptance of responsibility for making changes to the operating systems
• Maintains momentum
• Recognising people as important assets worthy of investment through
training and education.
Quality Control:
Tests should be carried out to check whether product should be released to the
customer, stopped for remedial action or fixed up. For example spot chlorination
of a contaminated pipe or reservoir. Figure 6: Drinking-Water Quality Management
of meeting the customer
6. The Costs of Quality:
The main objective of any Quality Programme is to maximise the social gain by
improving quality. This means increasing prevention costs so that quality is
designed in the process itself; hence reducing failure costs.
The following are four types of quality costs:
• Failure costs - the costs of systems which produce defective water.
• Appraisal costs - the costs of repeatedly finding out what went wrong.
• Remediation costs - the costs of repairing the mistakes and pacifying the
public and politicians.
• Prevention costs - the cost of doing it right the first time, every time.
~ Water Supplier
Manllgement and organisational
structure
Document control
Training
SOURCE: Ministry of Health (1995) Guidelines for Drinking-Water Quality Manllgement for New Zellland.
Compliance
monitoring
Procurement of
materials.
professionlll and
construction services
Complaints and
consumer
surveys
The basic structure of a quality management system which is appropriate for a
community drinking-water supply is shown in the figure below (Figure 6).
Water authorities in New Zealand started working toward and ISO 9002 accreditation in
1995. The following is the approach they applied:
• Review of the existing system against the requirements of ISO 9002. Review was
carried out by consultants specialising in quality management.
• Appointment of a person to manage and co-ordinate the process.
• Formation of task groups within the organisation to create awamess, and agree policy
and objectives.
Development, implementation and documentation of the quality management system.
• Internal audit of the system.
• External audit.
VI. Conclusion:
Quality is an important dimension of consumer satisfaction and economic efficiency.
The concept of quality and its achievement has been developed by various "gurus"
including W. Edward Deming, Joseph M. Juran and Philip B. Crosby. These concepts
have become institutionalised in standards like ISO 9000 and awards like the Malcolm
Baldrige Quality Award.
.....
.....
Analysis to improve quality performance require detailed organisational and institutional
analysis focusing on what actually happens. In the case of water utilities, research must
18
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1.
2.
Appendix A
ISO 9000 Series Standards
ISO 9000 - Quality Management and Quality Assurance Standards -
Guidelines
[British standard: BS.En.ISO 9000, European standard EN ISO 9000, USA
Standard: ANSUASQC Q9]
It is published in four separate parts. Part I (ISO 9000-1) gives general guidance
about quality management and the implementation of quality assurance
procedures. It assists in understanding the requirements of the set of ISO 9000
(ISO 900 I - ISO 9003) quality assurance standards and advises which one is
applicable in different situations required as a contractual quality agreement
between the supplier and the customer.
Part 2 (ISO 9000-2) provides more detailed guidelines on the implementation of
ISO 9001 - 9003. Part 3 (ISO 9000-3) gives specific guidance about the
application of ISO 9001. Part 4 (ISO 9000-4) gives guidance on developing and
managing a programme that assures customers about the reliability and
maintainability of products.
ISO 9001 - Quality Systems - Quality Assurance in Design, Development,
Production, Installation and Servicing Functions
[British standard: BS.EN.ISO 9001, European standard ENISO 9001, USA
Standard: ANSUASQC Q91]
This quality standard describes the procedures associated with all aspects related
to manufacturing a product in order to assure its quality. Thos aspects include
product design, development, production, inspection, test, installation and
servicing. The following is a summary of the ISO 900 I requirements:
6. Control of equipment used to make quality-related measurements at any
stage of production. The aim is to measure the uncertainty and to ensure
calibration to be carried out at defined intervals of time.
7. Ensure that a product is meeting the customer's expectations by agreeing
with the customer on all design, manufacture and testing procedures.
8. It's the responsibility of executive management to define the company's
quality policy. This quality policy should be understood, implemented
and maintained at all levels of the company.
9. Adequate resources for the operation and auditing of the quality system
implemented must be provided by the company.
10. The responsibility, authority and interrelation of all personnel who
manage, perform or verify work affecting quality must be specified.
11. Adequate training must be given to all personnel involved in procedures
affecting quality control.
12. Periodical revision of quality system to ensure its effectiveness. Records
of reviews must be kept.
13. The company must provide equipment testing to demonstrate the
performance of the product according to the specified requirements.
14. Measurement and calibration of equipment must be done in a controlled
and documented procedure.
15. Inspection of products must be done through a documented marking
system. This system must be able to deal with products that fail quality
tests.
16. Aspects of the quality assurance system must be documented properly in a
form of quality manual.
17. Copies of the quality manual must be available to all locations where the
quality system is carried out.
18. All documentation must be dated, its revision number identified and
maintained in a clean and legible condition.
19. A documented system must be established whereby the quality manual is
modified or has additions made to it to keep it up to date. This
responsibility should rest with the person who originally produced the
manual.
20. Disposing of obsolete documentation must be provided by the quality
management system.
1.
2.
3.
4.
5.
Design. The company must insure that the specified requirements are met
by maintaining the required procedures and controlling the product design.
Production processes should be under controlled conditions to guarantee
its quality.
Rigid control of product installation procedures so as not to have any
negative effect on quality.
Careful design and control of handling, storage, packaging and delivery
functions to avoid damage to products.
Establishing a records system and maintaining it as an evidence that the
product has passed inspections and functional tests.
3. ISO 9002 - Quality Systems • Quality Assurance in Production, Installation
and Servicing Functions
[British standard: BS.ENISO 9002, European standard ENISO 9002, USA
Standard: ANSUASQC Q92]
ISO 9002 requirements are almost identical to the ISO 9001 with one exception.
Clauses related to control of design and development procedures are dropped.
ii
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4.
5.
ISO 9003 - Quality Systems - Quality Assurance in Final Inspection and Test
Functions
[British standard: BS.ENISO 9003, European standard ENISO 9003, USA
Standard: ANSUASQC Q93]
ISO 9003 requirements are almost identical to the ISO 9001 with one exception.
Clauses related to control of design and development procedures are dropped.
ISO 9004 . Quality Management and Quality System Elements
[British standard: BS.ENISO 9004, European standard ENISO 9004, USA
Standard: ANSUASQC Q94]
ISO 9004 consists of four parts providing guidance on requirements of qUality
system management, documentation, audits, costing, training and control of
measurement and testing equipment.
Part 1 (ISO 9004-1)provides general guidelines. Part 2 (ISO 9004-2) provides
more specific guidelines in relation to suppliers providing a service. Part 3 (ISO
9004 -3) provides more specific guidelines to suppliers who are providing
processed materials. Part 4 (ISO 9004-4) provides advice on how to implement a
system designed to achieve continuous improvements in quality.
6.
7.
8.
9.
10.
Better systematic inspection and testing, increased employee participation,
involvement, awareness and systematic employee training leads to
reduced problems.
Better design control leads to better products and services.
Encourages the understanding that quality is not limited to a quality
department but is everyone's responsibility.
Improved profit levels resulting from improved productivity, reduced
costs associated with failures and warranties.
Improved internal and external communications which proves quality,
efficiency, on time delivery and customer/supplier relations.
SOURCE: Morris. A.S. 1997
The Benefits of ISO 9000:
The following are some of the basic benefits of ISO 9000 certification mentioned
by Applied Quality Strategies (2000), an American Company based in New York
specialised in Quality Management Systems:
1. ISO requires from organisations to document work procedures which
helps in the process of continuous improvement.
2. Documented processes eliminate variation with the process; thus,
efficiency improves.
3. Permanent solutions to quality problems are achieved through solid
corrective and preventive measures.
4. Employee morale is increased as they are asked to take control of their
processes and document their work processes.
5. As the company transforms from a reactive organisation to a pro-active
one, customer satisfaction and loyalty grows.
iii
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AppendixB
ISO 14000 Series Standards
The environmental system standards, ISO 14001 and ISO 14004 are of central
importance in the ISO 14000 series. They allow an organisation to take a systematic
approach to the evaluation of how its activities, products and services interact with the
environment. Moreover, they also control those activities to ensure that established
environmental objectives and targets are met. The following are the environmental
management series:
1. ISO 14001 - Requirements for an environmental management system (EMS)
ISO 14001 provides specification detailing the requirements an organisation must
meet in order to achieve a third-party certification. The specification includes the
following:
3.
4.
• Help sections to provide the organisation with assistance in the various stages
of EMS design, development and implementation and maintenance.
ISO 14010· Environmental Auditing Standard
ISO 14010 is the environmental auditing standard that provides the guidelines for
principles involved in environmental auditing. It contains the following:
• Definitions of environmental audit and related terms
• General principles of environmental auditing
• Framework for the structure and format of an audit report
ISO 14011 - Environmental Auditing Standard
ISO 14011 provides guidance on the audit procedures that facilitate the planning
and conduct of an EMS audit. It includes the following:
Q)
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• Development of an environmental policy
• Identification of environmental aspects
• Establishment of relevant legal and regulatory requirements
• Development of environmental objectives and targets
• Establishment and maintenance of an environmental programme in order to
achieve its objectives and targets
• Implementation of an EMS, including training, documentation, operational
control and emergency preparedness and response
• Monitoring and measurement of operational activities, including record-
keeping
• EMS audit procedures
• Management review of an EMS to determine its continuing suitability
adequacy and effectiveness.
ISO 14004 - Design, development and maintenance of an EMS
5.
• Audit objectives
• Roles and responsibilities of those involved in the audit
• Development of the audit scope, plan and working documents
• Preparation and documentation of the audit report
ISO 14012 - Environmental Auditing Standard
ISO 14012 provides guidance on the minimum qualification criteria for
environmental auditors and lead auditors. It provide information on th efolowing
requirements:
• Educational and professional qualifications
• Formal and on-the-job training
• Competencies and personal attributes and skills
While ISO 14001 is intended to provie the specification for an organisation's
EMS, ISO 14004 acts as a stepping stone tot he specification for organisations
who may require some additional guidance and information in relation to the
development of an EMS. ISO 14004 includes the following:
• Intemationally accepted principles of environmental management and how
they can be applied to the design and development of all the components of an
EMS.
• Practical examples of the issues an organisation will need to ensure they have
addressed in the design of their EMS.
SOURCE: Sheldon. C. 1997
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~The Benefits of ISO 14000:
Don Sayre (1996) stated the following benefits if an organisation implements an
effective environmental management system:
1. Protect human health and the environment from the potential impacts of
its activities, products, and services.
2. Assist in maintaining and improving the quality of the environment.
3. Meet customers' environmental expectations.
4. Maintain good public and community relations.
5. Satisfy investor criteria and improve access to capital.
6. Provide insurance at a reasonable cost.
7. Gain an enhanced image and market share.
8. Satisfy vendor certification criteria.
9. Improve cost control.
10. Limit liabilities.
11. Provide resource conservation.
12. Provide effective technology development and transfer.
13. Provide confidence to interested parties.
iii
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A BASIS FOR ALLOCATING BIOSECURITY (AGRICULTURE AND FORESTRy)
COSTS BETWEEN THE PRIVATE SECTOR, THE CROWN AND PRODUCERS
by
Don Crump I
Summary
This paper describes the different components ofbiosecurity agricultural and forestry (BAF)
activities and the costs ofthose activities. The paper identifies that the Crown could recover
some of the BAF costs not now recovered. Cost recovery would be based on identifying
those persons who benefit from the expenditure and those persons who create the need for the
expenditure, and making judgements about which category should pay. Each potential
funding contribution would be evaluated with respect to the creation of incentives and
distortions, the feasibility ofcost imposition, the costs of administration and compliance,
equity and efficiency. The proposed allocation ofcosts is compared with the current
allocation. The paper concludes that BAF activities create fortuitous benefits to agricultural
and forestry producers at no cost to them, while at the same time imposing costs on
consumers of imported risk goods.
BAF outputs and outcomes
BAF outputs are aimed at managing risks of organisms impacting adversely on production
and exports of primary products from animals, plants and forestry. Risks from exotic
organisms arise as a result of international trade and travel. The outcomes sought from the
BAF system are that:
the risks imposed by imported damaging organisms are managed; and
exports of primary products from New Zealand meet the risk requirements of
importing countries in relation to freedom from damaging organisms.
The first tier or primary beneficiary of the BAF system is the primary production sector. By
restricting the import of damaging organisms the BAF system enables producers to produce
at lower cost than they would if damaging organisms were present in New Zealand. The
BAF system also enables primary producers to export products to markets that require
freedom from certain organisms.
I Senior Policy Analyst, Ministry of Agriculture and Fisheries. The views expressed in this paper are those of the author and not
necessarily those of the New Zealand Ministry of Agriculture and Fisheries.
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Policy advice
Policy advice includes giving advice to government on policy options and legislative options
for the development and maintenance of legislation. The users and beneficiaries of policy
advice are the government and society at large and consequently this category should be
funded by government.
Development and maintenance of import health standards (IllS)
An IHS specifies the requirements to be met for the effective management of risks associated
with the importation of risk goods. The IHS describes the actions that must be taken before
risk goods may be imported, moved or given a biosecurity clearance. Once developed, an
IHS is available to all importers and its value does not diminish with use. Many of those
requesting IHS development are from foreign government or quasi government interests.
The IHS once developed should be available to all potential importers without hindrance. An
IHS is part of the regulatory framework for maintaining biosecurity.
An IHS has the characteristics of a public good and it is appropriate that its development and
maintenance is Crown funded. In practice limited Crown resources results in some IHS
being developed in priority order. Importers who wish to alter priorities may fund the
development of the standard. Those who do fund the development do not have any exclusive
rights to the use of the standard. Consequently other importers are free loading on the
importer that paid for development of the standard. More private sector funding could be
attracted by providing importers with sole rights to the standard for a limited period ie two to
three years. This time would allow the importer to have a monopoly on imports and provide
an opportunity to recoup the cost of developing the standard. Sole rights would increase the
range of products available because there would be more IHS developed but would penalise
consumers because by limiting competition for the imported products.
A further alternative to Crown funding of the development ofIHS is to consider IHS as being
a club good and levy importers for their development. A flat fee for each imported product
would be appropriate because the cost of developing a standard is not related to the quantity
of import. Alternatives to Crown funding of IHS development could be further investigated
by costing the alternative arrangement and developing a proposal to put to government.
Administration of export assurance standards
This output includes the development and maintenance of phytosanitary and zoosanitary
assurance standards to enable official assurances to be given to countries importing animal
plant or forest products. The output also includes participation in international standard
setting by international organisations. This output benefits industry as a whole and could be
funded by the relevant industry as a club good.
Cost of compliance with IHS
The cost of complying with an IHS may be incurred by the exporter in the country of origin
or by the importer in New Zealand. These costs are eventually passed on to individual
consumers in New Zealand by way of increased cost of imported goods purchased in shops.
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Cost ofcompliance with an IHS can be considered to be part of the cost of a private good that
is consumed by those who purchase the import.
No estimates of the cost imposed on imports by IHS are available. The cost is likely to be
several times greater than the total of all the other biosecurity costs. Hence, consumers in
New Zealand may be paying the largest share of MAP biosecurity costs. The costs of
compliance with an IHS act in the same way as an import tariff. Consequently domestic
producers directly benefit from the higher cost of imported produce that is caused by
compliance costs imposed on importers.
Enforcement
This output relates to enforcing legisaltion through a mix of education, investigation and
prosecution. Education is used as a cost effective option to minimise non compliance and
reduce the need for enforcement activities. Maintenance and enforcement of law is for the
benefit of society as a whole and is appropriately funded by the Crown.
Biosecurity clearance of cargo and containers
The cost of biosecurity clearance is paid by the importer of the good and will eventually be
passed on to the consumer of the imported good. It is appropriate that the consumer pays the
cost ofbiosecurity clearance as part of the cost of delivering a private good.
Biosecurity clearance of mail
Incoming mail needs to be checked that it does not contain items that will place New Zealand
biosecurity at risk. The beneficiaries of the mail clearance activity are all New Zealanders
who have plants or animals that could be at risk from items contained in mail and intercepted
by the clearance process.
A charge on those that caused the cost would not be practical because they are outside New
Zealand. The cost of mail clearance could perhaps be charged on the receivers of mail on the
basis that they have caused the cost of mail clearance. However this may not be equitable
and the transaction cost would be high. Consequently the Crown should continue to fund this
activity on behalf of all.
Vessel clearance
The cost incurred by goverrunent for biosecurity clearance of craft at ports is now paid by the
Crown, but the cost could be recovered. The goverrunent charge for clearance of craft could
be made to the port of arrival or to the ship. If the port were charged the port would transfer
the charge to the ship as part of the port charges. A charge for clearance of craft would be
passed on to the importer of goods resulting in higher cost of imported product.
Consequently the consumer of the import would be paying the true cost of the import. Craft
clearance is therefore a cost ofconsuming an imported good.
4
Passenger clearance
The cost incurred by goverrunent provision of passenger clearance services at ports is not
currently recovered but is capable of being recovered. Goverrunent charges for passenger
clearance could applied to the port, airline or cruise line or directly to the passenger. The
charge should be applied at a point where it can only impact on travellers and not be charged
against other imports. Charging for passenger clearance would be justified on the basis of the
cost arising because passengers travel. Passenger clearance is the consumption of a private
good that is part of the cost of travelling.
Surveillance
Surveillance is the activity of surveying or monitoring the primary production environment to
ensure freedom of certain organisms and to provide early warning of the incursion of an
undesirable organism. Surveillance is needed as part of export certification and assurance of
primary products. The Crown funds a large share, approximately 90%, of the total
surveillance costs in the primary sector.
Forest importers fund the surveillance in the vicinity of ports for organisms that may cause
damage to forest trees.
Some surveillance is funded by producers through their industry organisations. The
beneficiaries of surveillance are producers as a group. Consequently, surveillance needs to
be funded collectively to include all producers. The whole industry benefits and the whole·
industry needs to participate in surveillance otherwise it can not be effective. Surveillance
has the characteristics of a club good and could be funded by way of a levy on the industry.
Pest management
Pest management refers to managing organisms that are endemic in New Zealand. Pest
management is generally a private good where individual land holders can accrue the benefit
from managing organisms on their own property. Hence individual land holders will spray
crops, for insects, weeds or disease when they consider it profitable to do so. Because some
organisms cause spillover effects a collective approach may be needed to manage them. For
example, rabbits can migrate quickly from one farm to another. Consequently there is no
point in one farmer trying to manage rabbits unless other farmers also manage the pest.
The Biosecurity Act provides for the collective statutory management of pests by means of
pest management strategies (PMS) funded by those who benefit and those who by their action
or inaction cause, create, or exacerbate the pest problem (exacerbaters). In designing a
proposal for a PMS there is considerable tension in deciding the sharing of costs between
beneficiaries and exacerbaters. Pest management is a private good and there is no
justification for Crown funding unless the public as a whole is a beneficiary. However, the
ownership of Crown land may require that the Crown contributes to a pest management
strategy either as a beneficiary or an exacerbater.
CD
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Endemic pests will generally be dealt with by means of regional pest management strategies
and occasionally by a national pest management strategy (NPMS). NPMS could be used to
deal with exotic organisms when they are found in NZ. The NPMS would provide a
contingency plan that would specify how the organism is to be managed, who will take action
and who will pay.
Response capability diagnosis and containment of organisms
At times there is recognition that an exotic or unwanted organisms may have arrived in New
Zealand. This recognition may have occurred as a result of either surveillance or reports
from the public. Recent examples are fruit fly, tussock moth, exotic mosquito and the varoa
mite of bees. Government has agreed to purchase or own services to investigate, contain and
diagnose organisms. Government funds the reference laboratories that are managed by MAF
and used for identification and diagnosis. The diagnosis and containment function is 100%
Crown funded and no attempt is made to recover costs ofdiagnosis.
Diagnosis has characteristics of a public good because diagnosis of an organism may be used
by a number of interest groups and its value does not diminish with use. The results of
diagnosis should be widely available to all those who have an interest. The users of diagnosis
are not predictable prior to the diagnosis. For example the organism could affect any
agriculture or forestry industry sector. The public benefit resulting from diagnosis would
suggest that the funding of diagnosis should be Crown funded.
Response to incursion of exotic organism
The urgency, rapidity and scale of response to the incursion of an exotic organism would
relate to the damage the organism could cause, its establishment in the environment and
ultimately the relative costs and benefits of the response. The possible responses range from
no response, to containment and attempted eradication of the organism.
There should be no doubt about who are the beneficiaries of the response. The benefits of the
response would be captured by those potentially adversely affected by the organism. The
benefits of making a response can not be fully captured by an individual land owner producer
where the organism is found because all producers in an industry would be potentially
affected by the organism and would be beneficiaries of a response. The benefits of making a
response to an organism have the characteristics of a club good because all participants in an
industry are potentially capable of suffering loss should the organism become established.
Levies on an industry or sector basis would be an appropriate means of funding a response.
The Crown has no automatic reason or requirement to make a response to the incursion of an
exotic organism. However, traditionally the Crown has responded and there is now an
expectation among many in the primary industries that the Crown will continue to respond.
The provisions of the Biosecurity Act, section l62A, entitle persons to compensation should
they suffer loss as a result of the exercise of powers in the Act to manage any organism. This
provision increases the financial risks to the Crown resulting from the need to take action to
respond to an organism.
6
The financial risks to the Crown and the expectation of a Crown response to an exotic
organism incursion would be reduced or eliminated by the preparation and promulgation of
pest management strategies for those organisms that are known to be at risk of making an
incursion. The pest management strategies would state the nature of the response, the level
of compensation if any and how the costs of the response would be shared among the
beneficiaries.
Conclusion
The BFA system is designed to exclude, eradicate or manage pests and unwanted organisms.
Benefits from the system are captured by agricultural and forestry producers through lower
production costs and higher income from the sale of products. The system imposes costs on
the community as a whole by increasing the cost of imports. These costs act in the same way
as a tariff to increase the cost of goods in the domestic market. The cost of pest risk
management is a legitimate component of the price of an imported good. Domestic
producers benefit from this cost increase through higher prices on the domestic market.
This analysis has demonstrated that the costs imposed by the BFA system fall largely on the
community, through higher prices and taxpayer funding. A more equitable apportionment of
costs could be achieved by:
• direct charging of international travellers for passenger clearance;
• moving costs of surveillance and response from the Crown to industry; and
• developing national pest management strategies that make provision for surveillance
and management of exotic organisms.
Targeting of cost to those that benefit or create the need for a service would in many
situations increase efficiency through the provision ofchoice.
The proposed allocation of costs would reduce the proportion of Crown funding of the BFA
system. Consequently the Crown would be in a better position to ensure that functions the
Crown alone is responsible for funding, are in fact fully funded.
to
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BIOSECURITY COSTS ($million) PAID BY THE PRIVATE SECTOR, THE CROWN AND
PRODUCERS (June 00)
Costs Private Sector Crown Producers
(person/firm) (public) (industry)
Policy advice 4.3
Import Health Standard (IRS) 0.3 7.48
development and maintenance.
Administration of export 1.00 0.76
assurance and related standards
Cost of compliance with IHS X -
Enforcement 1.44
Cargo clearance 12.01
Vessel clearance 0.45
Mail clearance 1.20
Aircraft and passenger clearance 12.19
Surveillance 1.0 9.54 0.90
Response capability - diagnosis- 7.20
containment
Response to exotic organism 10.00
Total 13.31 54.8 1.66
Note:
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PROPOSED ALLOCATION OF BIOSECURITY COSTS ($million) PAID BY THE PRIVATE
SECTOR, THE CROWN AND PRODUCERS
Costs Private Sector Crown Producers
(personlfirm) (public) (industry)
Policy advice 4.3
Import Health Standard (IHS) 0.3 7.48
development and maintenance.
Administration of export 1.76
assurance and related standards
Cost of compliance with IHS X
Enforcement 1.44
Cargo clearance 12.01
Vessel clearance 0.45
Mail clearance 1.20
Aircraft and passenger clearance 12.19
Surveillance 1.0 2.54 7.90
Response capability - diagnosis - 7.20
containment
Response to exotic organism 5.00 5.00
Total 25.95 29.16 14.66
(a) The data in the above table is derived from the Estimates of Appropriations for the Government of New
Zealand relating to votes Biosecurity - Agriculture and Forestry for the year ending 30 June 2000. COST ALLOCATION %
(b) The amount in the category, response to exotic organism, is an estimate.
(c) The private sector includes importers whose costs become part of the cost of consuming an imported
good.
Private Crown Producer
(lndustrv)
Current 19 78.5 2.5
Proposed 37 42 21
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A RATIONALE FOR ALLOCATING BIOSECURITY COSTS BETWEEN THE PRIVATE SECTOR,
THE CROWN AND PRODUCERS
Costs Private Sector Crown Producers
(personlfirm ie private (public good) (industry ie club good)
good)
Policy advice Mix ofadvice toboth government and
the public
Import Health Audit and maintenance Standard used by
Standard are cost of importing unpredictable range of
development! private and public entities
maintenance.
Administration Service needed to
of export export goods
assurance
Cost of compliance Beneficiary of
withIHS consuming an imported
good
Cargo and as above
container
clearance
Vessel clearance as above
Passenger Private good, cost
clearance directly proportional to
numbers of passengers.
Surveillance Importer exacerbates, eg Beneficiary from
through pests on outside protection of production,
of containers export certification and
compliance with
international agreements
Pest management Private good or club The Crown as a land Producer payments on
good, ratepayers as owner exacerbater and on both beneficiary and
beneficiaries behalf of the public as a exacerbater grounds.
beneficiary.
Response Public benefit from taking
capability- action to contain - ie
diagnosis - standing army.
containment
Response to exotic Public benefit from Beneficiary, response
organism eradication, ego urban provides lower cost
household and production and
conservation interests. comparative advantage.
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Selection of mechanisms to achieve internalisation of fishing externalities
Ross Cullen, Geoff Kerr, Ken Hughey, Ali Memon
Lincoln University
New Zealand
ABSTRACT
New Zealand marine fishing activities create many types of environmental externalities. Legislation requires that the
externalities be internalised and fisheries management agencies must choose from a wide range of mechanisms which are
best suited to the task. Selection of best mechanisms can be aided by following a hierarchical decision process. which first
screens the universe of devices to produce a likely set, then tests that list against six implementation criteria to establish the
feasible set. Mechanisms in the feasible set can be rated against several performance criteria and the ratings combined to
give weighted scores for each feasible mechanism. This approach to selection can be formalised in decision support
software to provide a useful tool for fisheries management agencies. An example application to a New Zealand fishery is
given.
relationship between two parties, external costs can be
ignored by the person or firm who creates them. The
outcome is that inefficient levels of production or
consumption occur.
If fishing effort is identified as being at an inefficient
level, actions can be proposed to internalise costs and
reduce the externalities. Generally, externalities can only
be reduced at some cost and there is an economically
optimal level ofexternality reduction. The optimal level
OCcurs where the marginal cost ofexternality reduction
equals the marginal benefit from externality reduction
(Pearce and Turner 1990).
Internalisation occurs when the external costs associated
with fishing are 'recognised' by the firm creating the
externality. A key point is the need to change fishing
companies' behaviour or their fishing-related activities.
to avoid, remedy, or mitigate externalities. This can occur
ifthe firms creating the external costs take any of the
actions listed below, resulting in reduced incidence ofthe
externality creating behaviour:
• Reduce or stop or change the pattern or timetabling
of fishing in an area, or during certain times.
• Apply more caution during fishing to reduce risk of
polluting, or causing damage by fishing in multi species
areas, or trawling the sea floor.
Any bottom dredging fishery on a non siltfsand
substrate, e.g., oyster and scallop;
• Any bottom trawl fishery on a non silt/sand
substrate, e.g., snapper and orange roughy;
Long line fisheries where there is the presence of
non target fish species or seabirds in high numbers at the
same fishing water level, e.g., tuna;
Mid water trawl fisheries where marine mammals
occur in 'significant' numbers, e.g., southern squid; and
Gillnet fisheries where dolphins are present, e.g., rig
and other small sharks and kahawai.
4. INSTRUMENTS FOR INTERNALISING
FISHERIES EXTERNALITIES
fi~ure I. Puroose and principles of the fisheries Act 1996.
4.1. Underlying rationale for internaUsing
externalities
Negative externalities are costs imposed upon another
person or firm where there is no contractual relationship
between the two parties. The term externality is also
widely used to describe situations where there is damage
caused to part of the natural environment as a
consequence ofeconomic activities, including in some
instances by fishing. In those cases costs are recognised
by individuals who are concerned about the natural
environment. Because of the absence of a contractual
PART II: PURPOSE AND PRINCIPLES
8. Purpose - (1) the purpose of this Act is to provide for the utilisation of fisheries resourceS while ensuring
sustainability.
(2) In this Act-
"Ensuring sustainability" means-
(a) Maintaining the potential of fisheries resources to meet the reasonable foreseeable needs
of future generations; and
(b) Avoiding, remedying, or mitigating any adverse effects of fishing on the aquatic
environment:
"Utilisation" means conserving, using, enhancing, and developing fisheries resources to
enable people to provide for their social, economic, and cultural well-being.
9. Environmental principles - All persons exercising or performing functions, duties, or powers under this
Act, in relation to the utilisation of fisheries resources or ensuring sustainability, shall take into account the
following environmental principles:
(a) Associated or dependent species should be maintained above a level that ensures their long-term
viability.
(b) Biological diversity of the aquatic environment should be maintained.
(c) Habitat of particular significance for fisheries management should be protected.
to. Information principles - All persons exercising or performing functions, duties, or powers under this Act,
in relation to the utilisation of fisheries resources or ensuring sustainability, shall take into account the following
information principles:
(a) Decisions should be based on the best available information:
(b) Decision makers should consider any uncertainty in the information available in any case:
(c) Decision makers should be cautious when information is uncertain, unreliable, or inadequate:
The absence of, or any uncertainty in, any information should not be used as a reason for postponing or failing
to take anv measure to achieve the puroose of this Act.
One of the problems we faced in reviewing the literature
on environmental externalities was how to determine the
relative significance ofexternalities, i.e., how to express
the extent of the externality problem in terms of indices
such as species survival, sustainability, etc. While many
authors have identified the types of externalities
associated with particular fisheries, few have been able to
report on their significance. Significance is important for
several reasons:
To meet the requirements ofsections 8
(Sustainability) and 9 (Environmental principles) of the
fisheries Act 1996 (see figure 1);
To determine the relative ecological impacts of the
different externalities so that priorities for remedial
action can be determined;
So that only those impacts that are deemed
significant problems are managed.
Hughey et al (2000) identified the target New Zealand
fisheries in which 'significant' externalities occur as:
3. BIOPHYSICAL ENVIRONMENTAL
EXTERNALITIES IN NEW ZEALAND FISHERIES
Type of fishery within which the impact/externality
occurs must be defined.
Significance of the environmental
impacts/externalities must be evaluated.
• Range of policy instrument(s) that will internalise
the externality must be determined.
Effectiveness of these instruments. in meeting the
environmental aims of fisheries and other related
legislation, needs determining.
• Instruments are selected that best meet a range of
evaluation criteria.
This process is portrayed schematically in figure 2.
New Zealand has the fourth largest Exclusive Economic
Zone in the world. In 1986, New Zealand introduced the
quota management system as a tool to promote
sustainable management of its fishery resources. New
Zealand was amongst the first countries to do this on a
universal basis. Even though the ITQ system has been
successful in a number of respects, one of the major
concerns that has become increasingly manifest during
the last decade is environmental externalities associated
with the activities of commercial fishers. Such concerns
have led to a wider focus on the need for sustainable
management of the marine environment within the EEZ.
This is reflected in the purpose and principles of the
recently reviewed fisheries Act 1996 (fig. 1).
The objective ofour research project, commissioned by
the Ministry offisheries, is to develop a Decision
Support System (DSS) to assist the Ministry to select the
best combination of 'instruments' for internalising the
environmental externalities of commercial fishing. This
paper providesan outline of the framework and process
that has been followed to develop this system.
t. INTRODUCTION
Decision makers in fisheries management, when faced
with environmental problems, have a logical sequence of
decisions which they must work through before deciding
on the policy instruments which are most likely to
resolve the environmental problems. This sequence is as
follows:
Environmental impacts/externalities must be
defined.
2. THE DECISION SUPPORT FRAMEWORK
ex»
ex»
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Instrument I Main world uses I Current NZ uses I ADDlicabililv 10 fishin!!
Re"ulalorv
No take zones Protect juveniles, No fishing in specified zones means
spawnin" areas etc externalities not created
Marine Reserves Protect juveniles, Banks Peninsula, Long Area set aside for preservation of
spawning areas etc Bay etc marine species
Drotect habitat
Closed seasons, areas Protect juveniles, Near sub Antarctic No fishing during designated times
soawnin" areas etc islands. and lor in orescribed areas.
Size or sex Direct effort away from Rock lobster, size Requirement for fishers to return to
selectivity specified ages, sex requirement sea all prohibited catch
individuals
Bycatch Reduction Reduce rate of bycatch Vary technology used while fishing to
Devices (BRD) of fish and other species reduce bvcatch of fish or other species
Technology ban Prevent externalities Drift netting ban Reduce bycatch by only allowing
associated with specific techniques which cause few
harvestin" technolo"ies external ities
Input limitations Reduce externalities Reduce volume of fishing activity and
associated with number associated externalities
of potlifts, boat days etc
Catch limitations Reduce externalities Foveaux Strait oysters Limit total harvesting and associated
associated with effort externalities
Retention and Reduce dumping of target CAAQ,FAAQ Allow non target catch to be landed,
utilisation and non -target species not dumped
reauirements
Financial sYstems
Taxes Provide incentive to Conservation Services Apply tax to variable inputs, boats,
reduce, eg, pollution Levy, applied to some outputs, to reduce profits and
non-fish bycatch externalities
Subsidies Reduce costs of inputs R&D assistance Reduce costs ofdeveloping BRD
Environmental Provide financial Mining, biodiversity Provide incentive to not damage
performance bonds incentive to avoid protection habitat or marine ecosystem
creatin" externalities
Financial Bribe to behave in Financial reward ifdo not create
inducements desired way environmental externalities
Riuhls based
IQ, ITQ, IVQ CDQ, Reduce race to fish NZQMS Creation of rights reduces need to
Share fisheries race, provides incentive to maintain
asset so less externalities created
Voluntary approaches
Co management Right holders draw up Challenger Scallop Peer agreements reduce externalities
operating systems
m
• Change behaviour once fish have been caught and
deal with non-target fish species, to reduce bycatch, and
potential discards.
• Change behaviour once non-target species have been
caught and deal with them as effectively as possible to
minimise the externality.
• Invest in activities such as stock enhancement or
habitat creation to offset the environmental effect.
To address the above we have surveyed a wide range of
international literature covering a broad spectrum of
environmental management issues.
4.2. Instruments for internalising environmental
externalities in fishing
Environmental externalities are associated with many
economic activities and there is an extensive literature
analysing types ofexternality, instruments for correcting
Figure 2. Preliminary framework for the Decision
Support System.
externalities, and criteria for evaluating those instruments
(Verhoef 1999).
Fishing environmental externalities comprise a range of
diverse events: marine pollution from ship's discharges;
bycatch of non-target fish species; damage and mortality
to non-fish species; and destruction of fish habitat. While
all of these externalities are undesirable, in few instances
will they cause disastrous outcomes. If that is the case
then society will typically tolerate some amount of the
externalities. Only in rare instances will society judge
that fisheries externalities are unacceptable and strive to
avoid them completely. The result is that in most cases
society will find acceptable, instruments which reduce
the level ofexternalities so long as the level achieved
meets some minimum standards. Only in rare cases will
society resort to instruments that target zero level of
fisheries externality.
Not a significant
problem
Environmental
problems not being
adequately addressed
Many instruments have been invoked and used in many
countries, often in an attempt to reduce or prevent
excessive harvesting of fish species. Some are used
specifically to tackle fishing environmental externalities;
others appear to have potential for use with internalising
fisheries externalities. A large amount of literature exists
exploring the effectiveness of various fisheries
management policy tools and the requirements for their
success (e.g., Hanna 1997, OECD 1997). Table I
describes the attributes of the different policy instruments
for internalising environmental externalities and their
potential application to fisheries management.
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5. EVALUATION CRITERIA
Determining which instruments are 'best' requires
criteria to judge performance and data to evaluate
performance of the instruments. However, and as noted
by (Slooten and Dawson 1995), most evaluation studies
of the performance of some of these instruments are at
best limited. Consequently, clear and robust criteria are
necessary to evaluate their performance as a basis for
selecting appropriate management tools.
OVERALL ENVIRONMENTAL CRITERION:
The Policy Instrument(s) safeguards the life supporting capacity of the marine environment in a healthy functioning
state.
SPECIFIC ENVIRONMENTAL CRITERIA require that the policy instrument:
contributes to maintaining 'utilised' fish stocks above a level that ensures their long-term viability
assists with avoiding, remedying, or mitigating any adverse effects of fishing on the aquatic environment
ensures fishing related mortality of marine mammals or other wildlife is below a maximum allowable fishing-related
mortality level (sIS of the Fisheries Act 1996)
will seek to support aims of the NZ Biodiversity strategy which are relevant to implementing the Environmental
Principles of the Fisheries Act, specifically:
it will help ensure natural marine habitats and ecosystems are maintained in a healthy functioning state: and
it contributes to ensuring there are no human induced extinctions of marine species.
• orotects habitat of particular significance for fish.
Codes of practice Agreed behaviour which HSNO, Agchem Industry develop, adopt, codes which
limits externalities limit or oreclude externalities
Accredited Industry develops Marine Stewardship Industry develop, adopt, systems with
environmental systems - externally Council, ISO 1400 I environmental policy which aims to
management systems audited prior to limit or preclude externalities
accreditation
Conservation Negotiated agreements QEII Trust, Ducks Negotiated agreement to not take
easements restricting a parties Unlimited certain actions eg create externalities
behaviour
Le"al Remedies
Tort law Liability for pollution RMA is a'strict Potential damages claims provide
damages liability' law incentive to avoid creating
externalities
Education Information SUDDlv
Publications, guides, numerous Numerous, e.g., Informed people change behaviour,
kits, etc biodiversitv orotection not create externalities
Informal regulation Toxics Release Inventory Information release plus community
e.g., environmental and corporate pressure, modifies firm behaviour
reoortin" environmental renortino
3. Profitability/International competitiveness
4. Cost-effectivenesslLeast cost policy
5. Internalisation (full cost principle).
instruments to avoid, remedy or mitigate environmental
externalities associated with commercial fisheries is
assessed in terms of their implications for Maori tribes,
which have guaranteed to them under Article II the right
to retain (and have restored to them if taken without
consent) tribal resources and taonga, and the right to
manage them according to their cultural preferences.
The following 'overall' and 'specific' criteria are
designed to reflect these requirements:
I It is assumed that industry participants are not
concerned about whether profits are derived from
domestic or international sales.
Profitability
International competitiveness is a factor in industry
profitability, which is also influenced by domestic
factors. As profitability is the more general concern and
is the issue of relevance to the industry, it will be the
focus here', Profitability is concerned only with market
impacts and is therefore a narrower concept than
efficiency. Environmental (and other) policies should
not award significant windfalls, nor impose wipeout
losses on industry participants. Fisheries managers need
to be sensitive to the likely impacts of proposed policies,
and ensure that they do not have windfall or wipeout
effects.
Akroyd el al. (\ 999) describe how the price of quota can
be used ex post to assess profitability of fishing for
species under 1TQ. However, evaluation of potential
policies requires an ex ante measure of the impacts on
profitability, sometimes for species that do not require
ITQs. This task requires application ofa cost benefit
analysis framework applied from the industry perspective
rotect Maori customa
5.3. Economic criteria
incorporate reference to the principles of the Treaty and
to the values and traditional relations of Maori with
natural places and resources.
By the Treaty, the Crown confirmed and guaranteed the
existing rights oftangata whenua to land and resources,
including rights in respect of intangible taonga. For this
reason, it is imperative that the choice of policy
There are five broad economic requirements for
assessment ofthe performance of policy instruments to
address environmental externalities:
\. Efficiency (including transaction costs)
2. Encouragement of innovation (dynamic efficiency)
Efficiency
Efficiency is normally assessed using a cost-benefit
analysis (CBA) framework. The CBA framework allows
three main measures of policy impacts to be derived.
These are net present value (NPV), internal rate of return
(lRR) and benefit/cost ratio (B/C). The latter measure is
analogous to output/input ratio measures of efficiency in
other disciplines. The three economic measures are
intimately related, but which is preferred is generally
determined by the nature of the problem being addressed.
Investment opportunity choices, especially where there
are many small competing and non-mutually exclusive
opportunities, are generally best investigated using the
IRR and B/C measures. The NPV measure is preferred
where policy choices are mutually exclusive, a situation
that would normally be expected to arise when choosing
policies to address externalities.
Cullen et al (2000) identifY what is meant by each of
these criteria, and how they may be assessed in practice.
The key requirement is to find the least economic cost
way to achieve internalisation of the externalities, when
imposing the polluter pays principle. Impacts of each
policy on transaction costs, market power and
windfalls/wipeouts should also be considered.
OVERALL ECONOMIC CRITERION:
The Policy Instrument(s) maintains the economic viability of the fishery and downstream economic
activities.
SPECIFIC ECONOMIC CRITERIA:
The policy instrument is the least cost way to achieve the desired environmental objective
The policy instrument forces the person causing the environmental externality to face all (or more) of the
costs that they impose on the environment or on others
Windfalls and wipeouts will be avoided as far as practicable
The policy instrument minimises transaction costs
The oolicv instrument does not result in undesirable changes in market Dower, either for buvers or seller.
The Treaty ofWaitangi 1840 is the founding document
of New Zealand as a nation. It is part of the law ofNew
Zealand to the extent that it is incorporated into statute. A
number of statutes relating to the marine environment
The following criteria, which more than meet the
requirements of the Fisheries Act (1996), apply to the
selection of policy instruments.
Government 'resource management/environmental'
policy.
Fortunately, following its recent review, the Fisheries Act
has been developed in an integrated way. It draws on
international conventions (e.g., UNCLOS Convention)
and is complementary to related legislation (i.e., the
RMA 1991) and policy (e.g., the Environment 2010
Strategy (MfE 1995». Because of this approach to
development of the legislation, it has been possible to
integrate more recent environmental management
considerations into development of fisheries policy and
its implementation. Specifically, development of the
Proposed Environmental Performance Indicators of the
Marine Environment (MfE 1998) builds on key Fisheries
Act requirements.
5.1. Environmental criteria
5.2. Rights guaranteed under the Treaty ofWaitangi:
Treaty rights criteria
The development ofenvironmental criteria requires
consideration of:
Fisheries Act (1996) requirements
Other relevant NZ legislative requirements
NZ's international treaty obligations
The criteria presented below are in five sections. Criteria
within each of the sections vary in terms of the strength
of direction they give, i.e., the environmental and Treaty
of Waitangi criteria are prescriptive because they are
mandatory under existing legislation. Economic and
social criteria are less prescriptive because policy
advisors and decision-makers have greater latitude to
consider these. Management criteria fall in between. In
the main, they reflect attributes ofgood policy analysis.
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OVERALL SOCIO-CULTURAL CRITERION:
The Policy Instrument(s) will not have undesirable social/cultural impacts on fisheries dependent
communities.
SPECIFIC SOCIO-CULTURAL CRITERIA:
The policy instrument(s) will not have adverse social impacts on fisheries dependent communities.
The policy instrument will protect access by recreational fishers to adequate fish stocks to satisfY their needs
The oolicv instrument!s) will safeguard the needs of future generations.
OVERALL MANAGEMENT CRITERION:
The Policy Instrument(s) is capable of being implemented within existing management constraints.
SPECIFIC MANAGEMENT CRITERIA:
The policy instrument(s) is/are easy to introduce and readily modified
The policy instrument(s) is/are low cost to administer
The policy instrument(s) does not require specific infrastructure that is not available at an acceptable price
or in reasonable time
Application of the policy instrument(s) requires low levels of information about the state of the fishery, the
activities of the fishing companies and the effectiveness ofthe internalisation mechanism
The policy instrument's performance falls within optimal operating conditions
The policy instrument(s) do not make unacceptable demands upon the skill, capability, safety, and health of
fisheries management staff.co
.....
(rather than the social perspective). Analysis should be
restricted to money revenues and costs incurred within
the industry.
Internalisation
Perfect markets require that every actor faces the full
costs oftheir actions. This is a necessary, but not
sufficient, condition for free-market efficiency.
Externalities arise in situations where actors do not face
the true costs of their actions. Many environmental
concerns arise in situations where people can use services
of the natural environment for nothing, or below full cost,
but where their actions force costs (or diminished
benefits) on others. Whilst externalities have efficiency
implications, they also have strong distributional
implications. It is often possible to correct efficiency in
the face ofenvironmental externalities without
internalisation. For example, industry input or output
levels can be directly controlled to efficient levels.
Approaches that do not internalise the externality result
in gains to the externality-creating industry (relative to
internalisation solutions) and may lead to strong
pressures to expand the industry, or to avoid the
regulations. Effective internalisation corrects these
anomalies.
Transaction costs
Market power effects are important determinants of
efficiency. However, the impacts ofaggregation of
market power are not always negative. For example,
monopolisation of quota holdings (if that were possible)
would provide optimal incentives for overcoming
congestion externalities. It could also allow exploitation
of economies of scale, where these exist. On the other
hand, monopolisation of other services can skew relative
Community
Introduction of fisheries management policies can have
significant effects on some communities which are
heavily dependent on fishing for employment and
income. The New Zealand Government acted
precipitously in 1983 to remove part time fishers from
the industry by declaring all fishers who received less
than 80 percent of their income from fishing, to no longer
be eligible to fish commercially. Selection of fisheries
management policies in some instances must consider the
impact on communities.
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prices and result in sub·optimal resource allocation into
and within the fishing industry.
Transaction costs are real costs ofdoing business. They
entail the costs of obtaining knowledge, contracting,
monitoring and enforcing agreements. Transaction costs
can vary widely for different policy options. For
example, it is much cheaper to monitor mesh size than to
monitor effort. In some cases the transaction costs may
be so high as to outweigh the benefits of policy
implementation. It may be bener, from an efficiency
perspective, to live with the original problem.
Dynamic efficiency
It may be possible to identify the best intervention to
address environmental externalities now, but that solution
may not remain optimal as changes occur in market
conditions, technology or fishery ecology. Solutions
based on achieving stated environmental outcomes (e.g.
bycatch ofless than x sea lions) have bener dynamic
efficiency than solutions that prescribe gear, fishing
methods, or other operational parameters. The laner
approaches reduce the incentive to design new gear,
methods or operational procedures that could achieve the
environmental objective while yielding larger profits
from the industry. Where impacts cannot be monitored,
or enforcement is unlikely, then outcome-based policies
may provide linle or no incentive to innovate.
5.4. Socia-cultural criteria
There are three major areas for criteria development here:
a. Community
b. Protection of access to other users
c. Equity
The suggested criteria are:
Recreational fishing
The rights of recreational fishers are different from those
of commercial quota holders, and have not as yet been
well defined. Compared to the QMS and the ITQ, and the
recently established regulations for Maori customary
fishing, the recreational sector has no equivalent
framework for precisely determining rights in the marine
resource. For many New Zealanders, however, the
freedom to go fishing is considered a birthright. It is
imperative that tools to manage environmental
extemalities associated with commercial fisheries are
evaluated in terms of how they may impact on access by
recreational fishers to fishery resources.
Equity
The concept ofequity underpins the principle of
sustainable management. Equity can be defined as
intragenerational equity and intergenerational equity.
The recent environmental statutes in New Zealand,
including the current fisheries legislation, have embraced
the sustainability principle. This is a requirement to our
generations to manage the resource base such that the
average quality of life we ensure ourselves can
potentially be shared by all future generations.
Equity questions arise not only on the consumption side
of public policy ("Who benefits?"), but also on the
production side ("Who pays?"). There is no clear right
answer to what an appropriate distribution ofsuch
Introduction and modification
Some fisheries policies require new legislation to
introduce. Others can be introduced and varied by a
change of regulations - a much simpler process.
Managers who want to achieve speedy improvement in
situations where externalities are present will favour
instruments that can be readily introduced and varied.
Administration costs
Answers to that question will be determined by the
location of the fishery - inshore/mid water/deepwater; by
the ease or difficulty in achieving compliance with the
system; by the costs of monitoring fishing activities.
Budgetary pressures will force fisheries managers to
prefer low administration cost mechanisms.
Specific fisheries management infrastructure
requirements
Some internalisation instruments may require that
fisheries managers have specific items of equipment, e.g.,
for monitoring, or enforcement such as deepwater
capability ships. Where these are not available to
fisheries managers, alternative mechanisms must be
selected to avoid the infrastructure requirement. A widely
benefits and costs to society's members should be.
Unlike efficiency questions, which, despite a host of
conceptual problems, often do have right answers, e.g.,
"This instrument to manage environmental externalities
is the cheapest"- equity questions do not. There are,
however, several principles that can guide consideration
of equity issues in the decision making process.
5.5. Management criteria
Fisheries managers have limited resources available to
achieve management's objectives. They can be expected
to search for internalisation mechanisms which can be
implemented at moderate cost, are effective in achieving
externality internalisation, including in less than optimal
circumstances. Fisheries managers need to consider the
following 'managerial' criteria when evaluating
intemalisation mechanisms.
used alternative is to negotiate or require that fishing
companies carry observers on board ships, or self report,
to obviate the need for fisheries management vessels.
Information requirements
Regulatory authorities often have poor information
supply about those items and this can restrict their ability
to successfully apply internalisation instruments. Where
information availability is weak, fisheries managers will
select internalisation instruments that make least
information demands. Section 10 of the Fisheries Act
deals with the Information Principles - good practice
guidelines can be used here.
How well do the internalisation mechanisms perform
in sub-optimal conditions?
A first best internalisation instrument in optimal
conditions may perform poorly in sub optimal conditions.
Fisheries managers often operate in second best worlds
of limited resources, poor information availability,
variable causes ofexternalities, etc. Their preference may
be for versatile Internalisation instruments which operate
satisfactorily in many situations, rather than a mechanism
which only performs well in ideal conditions. Is the
internalisation instrument self funding? Some
mechanisms have potential to be self-funding by
requiring payment of fees by industry participants. This
feature will increase their likelihood ofacceptance by
fisheries mangers.
trained staff, or expose fisheries staff to risk, are likely to
be more attractive to fisheries managers.
6. JUDGING THE EFFECTIVENESS OF
INSTRUMENTS
Figure 3. Hierarchical framework for considering instruments employed to internalise en,vironmental externalities.
Instruments employed to intemalise environmental externalities
-+
:f" ....
Ecosvstem sustainability criteria
Spectrum ofESD based outcomes
..t : _ _-_.. .....::·=::::::::·::~::r- _.._..·_·_··· _-;
Management criteria fiiter
+-
2nd Order
criteria
r'" Order criteria
3rd Order criteria
Table 3. Evaluation of the likely effectiveness of a range of policy instruments in addressing a significant line fishing non-
fish bycatch problem.
Environmental Treaty of Economic Socio- Management Overall
Impact Instrument criteria Waitangi criteria cultural criteria effective-
class criteria criteria ness rating
Non-fish No Take 100%inNo Could If No Take Likely Requires
bycatch. Zones Takearea. negatively zone can be high monitoring
Displaced impact on substituted recreation to see if zero
fishing to tangata by another costs in take occurs.
other regions whenua if fishing area, some areas
may result in they line fish economic
bycatch species in cost may be
the Zone slight, and
vice versa.
BRD Change the Unknown Cost ofBR Monitoring
size of hooks device to gauge
impact of
BRD, and if
being used.
Technology Effectiveness nil Cost Monitoring
bani will depend on depends on
codes of uptake of ban, amount it
practice codes reduces
profits
Taxes, on Effectiveness Some impact Cost Need to
variable will depend on iftangata depends on estimate tax
inputs, boats, fishers whenua line amount it driver, e.g.
output, catch - responsiveness fish that reduces variable
Conservation to tax, and the species profits inputs, to
Services Lew tax level lew tax
We have identified 7 types of fisheries: trawl netting,
seining, set netting, dredging, line fishing, pot fishing and
diving. For each type of fishing there is a range of
possible environmental impact classes: bottom/sea bed
disturbance, non-fish bycatch, non-target fish bycatch
and pollution. Combining these classifications provides
the following matrix (Table 2).
under the Environmental Criteria that are accorded the
top priority. This is because the Fisheries Act concerns
sustainable fisheries and sustainable fisheries are reliant
upon successful achievement of section 9 of the Act.
Environmental criteria are also context specific, Le., not
all criteria need be met in every circumstance.
(b) Subject to environmental criteria being met then
Treaty of Waitangi needs should be considered next.
(c) Economic and socio-cultural criteria are next in
importance - if the instrument is 'uneconomic' then it is
pointless examining socio-cultural and management
issues.
(d) Management criteria should be dealt with separately.
To improve manageability further we have gone the next
step of determining, in a preliminary way, the potential
effectiveness of each instrument within each of the
combinations concerned (Table 3). Summing the
effectiveness over the likely range ofapplicable
instruments provides us with a means of identifYing those
most likely to internalise and correct the externality.
Fishing activity can cause a significant environmental impact
Fishing activity unlikely to cause a significant environmental impact
Pressure on fisheries management staff
Some fisheries internalisation instruments require
frontline staff to tackle risky tasks, or to deal with
unpleasant situations. These pressures require specially
trained fisheries management staff, payment of higher
wage rates, and their overall effect is to increase costs of
fisheries management. Internalisation instruments which
do not lead to confrontation, do not require specially
KEY: ./
lC
Table 2. Likely areas ofconcern for fisheries managers based on an analysis of combinations of fishing activity types and
lassification of
Analysis of the table indicates there is a total of20
fishing activity-impact combinations. Each of these has a
possible 21 internalisation instruments that can be
applied to it. Clearly, this can be viewed as an imposing
exercise. However, for most types of fishing activities it
is unlikely there will be more than 2 potentially
significant environmental impacts. Consequently, the
array of instruments 10 choose from is much more
manageable.
The criteria identified above need to be prioritisedl
weighted to reflect the project requirements and the aims
of the Fisheries Act 1996. In the field of Environmenlal
Impact Assessment, criteria are often:
Differentially weighted;
Subject to matrix analysis;
Added, multiplied or subject to some other form of
statistical treatment;
Used in checklist form.
It is our view that a combination of approaches is
necessary as shown in Figure 3, so that:
(a) Having completed an EIA and clearly defined the
'type of fishery' and its associated problem(s) then
instruments can be chosen and subjected to evaluation
..........."'.
Type of fishing Impact classification
activity Bottom/sea bed Non-fish bycatch Non-target fish Pollution
disturbance bvcatch
·
Trawl netting
"
./ ./ ./
·
Seining
"
./
"
./
·
Set netting lC ./ ./
·
Dredging
"
lC oJ
"
·
Line fishing lC ./ ./
·
Pot fishing lC lC oJ
"
·
Diving lC lC lC ./
TOTAL POSSIBLE 3 4 6 7
IMPACTS
1&
9 10
~,. DEVELOPING THE DECISION SUPPORT
SYSTEM
The final phase of our work, development ofa Decision
Support System and associated guidelines to make all of
this information manageable from the perspective of a
policy analyst, will establish how this process can be
operationalised.
An electronic Decision Support System provides a means
ofdoing this. In developing this DSS there are 3 major
issues:
Gaining information about impacts of fishing at each
site;
• Lack of knowledge of the relative and absolute
effectiveness of instruments; and
How to deal with multiple problems and synergy
between instruments.
These challenges require the system to operate as an
adaptive learning approach, providing a tool to aid policy
analysts to choose the most likely combination of
instruments for any particular circumstance.
For a specific fishery, and environmental externality, the
DSS will lead the decision-maker through a multi-stage
process, which will ultimately:
Reduce the range ofsolutions
Provide detailed application to a subset ofsolutions
Few criteria will be assessed at the first stage
Few solutions will be assessed at later stages
Weighted matrix approach to scoring instruments
Outputs are overall scores for each relevant
instrument.
A qualitative summary can then be provided.
The system makes substantial information requirements,
but then this is consistent with Section lOaf the Fisheries
Act. These requirements lie in three main areas:
1. Environmental Impacts of fishing
Information source, lscience'
2. Relative importance of impacts
Information source, managers and/or community
3. Effectiveness of instruments
Infonnation source, managers and lor community.
In all cases it will be necessary to consider if combined
use of instruments will produce a higher score than a
single instrument. Researchers will provide indicative
ratings, to generate scores for relevant instruments. DSS
users will adjust the ratings, to generate new scores based
upon expert knowledge and adaptive learning.
8. CONCLUSIONS
Potential mechanisms for internalising the externalities
from commercial fishing have been identified. We have
also identified and developed a wide range ofcriteria that
can be used to determine which policy mechanisms are
II
best suited to resolving the environmental externalities.
The principal decision criteria are those based around
section 9 of the Fisheries Act, I.e., the Environmental
Principles. Assuming there are mechanisms that can
achieve these criteria then further criteria representing
Treaty ofWaitangi, economic, socia-cultural and
management issues need to be implemented. A Decision
Support System is being developed to help make all this
information useful to decision-makers. The challenge
will be to keep the system adaptive to the information
requirements being generated within sustainable fisheries
management.
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Abstract
Species loss is a major issue in New Zealand, Australia and many other countries. Threatened
species recovery programs and projects are mounted to improve the probability of species
survival. These programs and projects use scarce resources and can be evaluated to determine
their effectiveness and efficiency. Systematic evaluation of these programs and projects is in its
infancy. We report on application of Cost Utility Analysis and Cost Effectiveness Analysis to
New Zealand threatened species programs and projects. The results provide some insights for
project selection.
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About 1000 plant and animal species are considered threatened in New Zealand
(Department of Conservation and Ministry for the Environment 1998). New Zealand's
Environment 2010 Strategy (Ministry for the Environment 1994) identifies " ... protecting
indigenous habitats and biological diversity ... " first in a listing of environmental priorities for
action. However, by attempting to protect or restore all indigenous species and natural habitats
when we cannot do so, we forgo opportunities to protect species that can be saved. Equally,
setting goals for)ndividual species requires choices to be made about management actions.
Ecology and economics should lie at the heart of this threatened species management. Ecology
is vital, since we need to know what is most important biologically, and what it is ecologically
possible to achieve. Economics is vital because, with a finite budget, we need to know the cost
utility of actions on an inter species basis and the cost effectiveness of alternative actions on an
intra species basis. The Department of Conservation's (DoC) strategic business plan has
indicated that DoC must become more proficient in evaluating performance and making
transparent resource allocation decisions (DoC, 1998, p.22).
The DoC under statutory authority of the Conservation Act (1987) undertakes most
threatened species management work in New Zealand. Unlike other legislation, such as the
Resource Management Act (1991) and the Biosecurity Act (1993), the Conservation Act does not
include any requirement for the Department to clearly evaluate among alternative choices of
actions. Furthermore, DoCs standard operating procedures for developing species recovery
plans in New Zealand do not require detailed budgeting for proposed actions (Department of
Conservation 1999a). Instead, budgeting is left to conservancies to develop on an annual basis.
Crucial to any positive or normative economic analysis of nature conservation is the
choice of the unit of measurement - species, populations, genes, ecosystems, communities and
landscapes could all be used. Noting that choice of any unit is debatable our focus is on species.
Species offer the most practical unit for conservation evaluation because they are much more
tangible and easier to measure (Goldstein, 1999, Noss, 1990). DoC's efforts have also
concentrated on single species. In 1998/99 out of a total appropriation of $161.8 million (GST
exclusive) DoC spent $24.6 million on species conservation and a further $34.2 million on plant
and animal pest control, which implicitly or explicitly is undertaken to protect species and
habitats (DoC, 1999b). A total of 31 species recovery plans have been published by DoC which
compares to only 13 ecosystem restoration projects, including 6 mainland islands projects
(Saunders, 1999).
Moran and Pearce (1998) argue that a basic objective to strive for in setting conservation
priorities is to 'maximise biodiversity conserved from a given budget'. This principle of
maximum conservation may seem intuitively appealing but it is unworkable unless there is a
clear goal of what conservation agencies are trying to achieve (Metrick and Weitzman, 1998). To
threatened species
and projects
Economic evaluation of
recovery programs
~
mestimate the optimal mix of conservation investments and evaluate the performance of
conservation managers it is fundamental to specify the criterion on which they are to be
assessed (Metrick and Weitzman, 1998). For nature conservation constructing an objective
function that can be used to answer questions about the relative cost effectiveness of
conservation efforts has proved very difficult. How do we measure effectiveness? What is the
most appropriate unit of measurement?
Metrick and Weitzman's argument is that in order to set priorities for maintaining and
increasing diversity decision-makers must:
Specify what it is they are aiming to maximize and;
Clearly state the optimization problem in a cost effectiveness ranking formula.
Conservation managers in New Zealand can maintain or enhance natural assets through
various techniques or methods such as aerial pest control, commercial hunting, fencing, habitat
manipulation and strategies such as mainland island management and offshore island
protection (Parkes, 1996). In making choices for species and habitat protection hard decisions
must be made on:
The means of protection or enhancement and;
The relative desirability of conservation goals or ends.
If conservation policy analysis is to be rational it is necessary to estimate the cost
effectiveness of policy goals or more specifically 'programs and projects'. Has it been more cost
effective to invest in North Island kokako Callaeas cinerea wilsoni compared to the black stilt
Himantopus novaezealandiae, taiko Pterodroma magentae or the grand skink Leiolopisma grande?
How cost effective has kokako conservation been at different sites in the North Island? Given
that programs or projects are in competition for the same limited budget they must be compared
according to their cost effectiveness.
In this paper we report two approaches to evaluate threatened species programs and
projects. Cost Utility Analysis is used to develop cost utility ratios of several threatened species
programs, and Cost Effectiveness Analysis is used to study the productive efficiency of
threatened species projects for one taxon, the North lsland kokako.
Cost Utility Analysis (CVA)
Cost Utility Analysis (CUA) a method first developed to evaluate health care programs
can be used to make comparisons among a host of competing alternatives. The key idea of cost
utility analysis is to measure the output of a program by way of utility, where utility refers to
the worth of a health status, or improvement in health status following a treatment (Drummond
et al. 1997). If the outcomes of any health care program can be measured in units called
'Quality-Adjusted-Life-Years' (or QALY) it is possible to compare different medical
interventions. Comparisons can be made if the direct costs of each type of intervention are
divided by the QALY they gain (Drummond et al. 1997).
Drummond et al. (1997) provide several reasons why CUA was developed for health
care evaluation. These reasons also provide support for the use of CUA in conservation.
Cost Effectiveness Analysis (CEA) is not useful for making comparisons across a broad
set of medical interventions or health care programs. This is because the measures of
effect are not comparable. In CEA the effectiveness measure is specifically related to the
objective of the program (eg., cases of disease averted) rather than the health
improvement gained from a program.
In anyone health care program there is often more than one outcome of interest.
Outcomes from medical interventions are often multi-dimensional and include life
extension, improved long-term quality of life, side effects from a treatment, short-term
effects from a particular treatment.
The outcomes of health care programs are not of equal value. Some outcomes from
medical treatments are more highly valued than others are.
To this we add a fourth factor which has led to the adoption of cost utility analysis.
Cost Benefit Analysis (CBA) is too difficult to apply to health care evaluation owing to
the difficulty in assigning monetary values to health outcomes. Some rudimentary work
has begun on applying non-market valuation methods such as contingent valuation to
health care and there is general agreement that CBA is not practical for comparing many
medical interventions (Drummond et al. 1997).
Conservation work is often directed at goals which are achieved to varying degrees, the
outcomes are not readily evaluated in monetary units and the outcomes can persist (and decay)
over time. Cullen et al. (1999), and Stephens and Lawless (1998) have applied CUA to
conservation and have implicitly used the term 'utility' to refer to the change that occurs in an
ecosystem. Cullen et al. (1999) developed the 'Conservation-Output-Protection-Year' (or COpy)
as means for evaluating the output gained from various species conservation projects. COpy
serves the same function as QALY in health care evaluation as it allows the effectiveness of
unlike activities to be compared.
To quantify the effectiveness of threatened species programs we focus on several factors
that must be combined in a measure of 'conservation payoff'. Such a measure must account for:
the temporal nature of conservation efforts; amount of conservation achieved from a program
when compared to the without program case; the value of the species or site which the program
aims to protect. These elements can be combined to measure the payoff from a threatened
species program as shown in equation 1.
L~ (S,w + S'.lw ) - (Stw/O + S'.IW/O )
S,W/O is conservation status in year t without management.
5,,, is conservation status in year t with management.
5'.1" is conservation status in year t-l with management.
PAYOFF, is the measure of discounted COPY gained on a species recovery program,
weighted by the value of a species (DIS, + CHAR,).
Application of eVA
To provide a demanding test for CVA and COPY we selected threatened species
recovery programs using several criteria: Species type; Environment; Threat; Species Priority in
Department of Conservation (DOC) species priority setting system (Molloy and Davis 1984).
After discussion with two DOC staff and careful examination of the 31 Species Recovery plans,
19 species recovery programs which covered 22 species were selected. The proportion of native
bird programs in_our sample is high at 60% but 15 out of the 31 (48.4%) species recovery plans as
at December 1999 are for native birds. Note that some plans cover a whole taxonomic group
(eg., powelliphanta snails) rather than just one species.
1.
Where:
(1 + d) t
PAYOFFi = x [DISi,CHARiI
S,.IW/O conservation status in year t -1 without management. Threatened Species selected for CVA
d is the discount rate, Cook Strait tuatara Takahe
DIS, is the distinctiveness of species i
CHAR, is the charisma of species i
A key feature of this equation is the decision that conservation output is calculated by
comparing conservation status in each time period 'with management', to the species
conservation status 'without management'. The sum of these gains in conservation status during
CO the period studied gives the number of COpy for the program. Note that our approach is ex
0)
post analysis and equation 1 does not require that probabilities be estimated for conservation
outcomes.
Our evaluation approach requires a system to categorise the conservation status of
threatened species, including species with naturally low population numbers. After studying
the IUCN threat classification system and a New Zealand threat classification system we have
developed a categorisation system which is closely related to the IUCN system (Table 1).
The approach also requires weighting the number of COPY achieved by measures of
species' value. We have selected two systems to provide these weights and Distinctiveness and
Charisma are used for that purpose. When estimation of PAYOFF is completed for a program,
its cost utility ratio can be calculated by dividing the present value of the program costs by
PAYOFF as specified in equation 2.
Brothers Island tuatara New Zealand dotterel
Otagoskink Campbell Island teal
Grandskink North Island Kokako
Kakabeak North Island brown kiwi
Woodrose Yellow eyed penguin
Canterbury Mudfish Hector's dolphin
Short Tailed bat Parea
Long Tailed bat Kea
Brown Teal Kakapo
South Island Saddleback Black stilt
L~C,/{1 + d)'
Cost per COpy = 2.
PAYOFFi
Where:
C, is cost of the program in year t.
~Calculation of COPY
To estimate the COPY gained by each species recovery program it is necessary to
obtain data on each species conservation status for each year between 1987 and 1998 and
to apply this information in equation 1. To obtain ratings of the species status with, and
without management, using the criteria listed in Table 1, a pre tested survey form was
mailed to each species recovery group leader or relevant expert within DOC.
Respondents were asked to rate the species status with, and without management, and
to comment on the conservation status index. Respondents assessments of the status of
the species with, and without management, in 1987 and 1998, are shown in Table 2.
From a total of 19 survey forms mailed, we received 14 responses (which covered 17
species) - a response rate of 74 percent..
To allow us to calculate the output from each threatened species program
(COPY) using equation 1, we apply a numerical value between 0.00 and 1.00 to each of
the conservation status categories in Table 1. We have used a quadratic, and a linear
function to provide these scores. Use of the quadratic function awards decreasing
amount of utility to conservation status changes the further away the species status is
from extinction. A range of discount rates have also been used in this analysis. Programs
are ranked according to the quantity of the COPY gained. The letter inside brackets
indicates the status of species which have not changed during the period studied. Choice
of function for the conservation index criteria, changes the COpy, and ranking of
programs, but discounting COPY makes no difference to the effectiveness rank of these
programs.
Table 3 shows that nine of seventeen species evaluated produced zero COpy or
no conservation output. There are several possible reasons for zero COPY gained from a
program including: index criteria are too broad to capture subtle gains and avoided
losses in conservation status; the recovery program is at an experimental phase and has
a large research component ; threatened species take a very long time respond to
remedial management actions (ie greater than 15 years); The species is so close to
extinction that improving its status in situ is very difficult, if not impossible with current
technology; The species conservation status has changed at the same rate with
management as it would have without management; The recovery plan is poorly
designed or implemented; Respondents are unable to objectively evaluate the
effectiveness of their programs. Further research is needed to determine the relative
importance of those factors.
Analysis of the information in Tables 2-3 reveals that four species, Hector's
dolphin, Cook Strait tuatara, Brothers Island tuatara, Campbell Island Teal have made
an improvement in conservation status per se. It is noticeable that where the quadratic
function is used the number of COPY gained are greatest for those programs that have
managed to avoid a loss rather than improve the species status. Another four species
have a COPY of greater than zero because the conservation program has prevented a
loss in status. In the case of the black stilt, a catastrophic loss has been avoided. This
suggests that most of the conservation payoff since 1987 has been one of species status
maintenance rather than restoration. Support for this finding can be found in State of
the Environment Report (MfE, 1997) and the draft Biodiversity Strategy (DOC/MfE,
1998), which report that New Zealand's biodiversity protection efforts have slowed but
not reversed the rate of biodiversity decline.
Value weights
Table 3 reports the output produced by threatened species programs as
measured by COPY. However it is likely that some species are judged to be more
valuable than others and we explore the effects of using two weighting systems.
Taxonomic distinctiveness of a species is assessed on a five point ordinal scale derived
from a DOC species classification system (Molloy and Davis 1994): 1 - Only one family
in the order, or one genus in the family; 0.8 - Only one species within the genus; 0.6 -
Recognised at species level, genetically and/or morphologically highly distinct from
other members of the genus; 0.4 - Recognised at species level and genetically quite.
similar to related species and 0.2 - Recognised at subspecies level.
Charisma of each species is assessed by ranking each species according to the
species' phylogenetic similarity to humans (Dekay and McClelland, 1996). Using the
ratings from this US study we have applied the following weights: 1 - mammal; 0.875 -
bird; 0.75 reptile; 0.625 - amphibian; 0.5 fish; 0.375-trees; 0.25 - other plants; 0.125-
invertebrates. The charisma proxy is a simple method to indicate how preferences for
conservation can be used to weight output measures. It should be noted that Dekay and
McClelland (1996) ratings are preferences for wildlife conservation in the United States,
a country with many more native mammals than occur in New Zealand. Short tailed bat
according to this scale has more charisma than the kiwi, which is questionable given the
prominence of the kiwi in New Zealand conservation.
The effects of weighting the COpy gained by Distinctiveness and Charisma are
shown in Table 4 and the data indicate that weighting COPY gained by the species'
charisma scores does not dramatically change the measured effectiveness of the
mprograms. Of the programs with a COpy greater than zero, black stilt still remains the
most effective with 1.98 COPY while the Cook Strait tuatara remains the least effective
with a 0.13 COPY.
There is some change in the effectiveness of the programs when distinctiveness is
used as a weighting factor. The yellow eyed penguin becomes the most effective
program with 1.58 COPY while the Campbell Island teal becomes the least effective of
the programs with an unweighted COPY score of greater than zero. Takahe also
becomes more effective than the short tailed bat. Multiplying the COPY gained by
'distinctiveness plus charisma' as shown in the far right column, changes the size of the
conservation output and the ranking of programs according to their effectiveness. For
example, under the column COPY (no weighting) the black stilt program has produced
2.26 COpy whereas the yellow eyed penguin program produced 1.97 COPY. By
contrast, weighting by distinctiveness plus charisma means the yellow eyed penguin
program is the most effective of the two with 3.31 COpy compared to the black stilt
with 2.89 COpy.
Expenditure data and the cost effectiveness of programs
Estimating the costs of programs and projects proved to be the most difficult part
of our research. To maintain consistency we requested of DOC financial managers the
following cost components for each program: Direct operational costs, Organisational
overhead component; Staff salaries and; Capital charge.
This request was difficult to meet because some programs and projects are
implemented together at the same site, expenditure data is unavailable for many
programs before 1992/93, the accounting system is designed to keep records on the
output classes not recovery programs or projects per se, and there is more than one
output class that can be used for threatened species management. Many of the 31
published species recovery plans do not have transparent budgets and the Department
of Conservation standard operating procedures for preparing species recovery plans do
not require detailed budget estimates (DOC 1999b).
Based on the expenditure data provided, approximately 75 percent of total
expenditure goes to four species, kakapo, kokako, takahe and black stilt. These
percentages may change if more reliable expenditure data could be obtained but still
proVide some useful insight. For kakapo and kokako, which together have cost over
$11.4 million the status of both these species with and without management has not
changed as illustrated by the zero COpy gained in Table 3.
Table 5 shows the cost utility ratios of programs, ranked from lowest to highest
cost per COpy. In this table COpy are calculated using the quadratic function. The cost
utility of programs are also calculated after weighting by charisma, distinctiveness, and
charisma + distinctiveness. There is some slight change in cost utility ratio rankings
when distinctiveness is used as a weighting factor. The short tailed bat recovery
program becomes less cost effective than the yellow eyed penguin program which has a
discounted cost utility ratio of $381 653 per COPY.DIST. This compares to the short
tailed bat recovery program which has a discounted cost utility ratio of $911 251 per
COPY.DIST.
Discussion -
Our research indicates that CVA can provide valuable information on the
productivity of threatened species recovery programs and overcome a gaping weakness
in our knowledge about these programs. The effectiveness of threatened species
programs can be measured in COpy, and together with cost data, allow calculation of
cost utility ratios. The methodology makes light data demands, so long as management
costs are routinely and consistently recorded, and provides easily interpreted results
which can be used to guide future investment decisions.
There are however some limitations to the usefulness of the methodology as
presently developed. The conservation scales are broad and may conceal subtle status
changes occurring within a category. For evaluations which span only a few years, zero
COpy may be produced, but some small change in the species status may have
occurred. Our approach to determining species' conservation status relies upon expert's
assessments, and more objective systems need to be developed.
Cost Effectiveness Analysis (CEA)
Cost Effectiveness Analysis (CEA) can be used to find the least cost means to
meet a conservation objective or biological standard using a single measure of effect. It
differs from Cost Benefit Analysis because the outputs are usually measured in non-
monetary units such as pest kill, male-female bird pairs, habitat units or survival
probability. CEA requires data on each alternative under evaluation, estimates of each
alternative's output and estimates of the cost of each alternative.
There are several weaknesses to CEA. If economic values are not assigned to the
measure of effect, CEA will only provide results that indicate if conservation activity is
being undertaken at the least cost. As a result CEA is perhaps most useful when a
decision-maker has a limited budget for conservation activity such as a threatened
species recovery program and must decide what mix of projects or actions for that
species are the most cost effective. Finally, CEA is limited by the measure of effect
chosen by the analyst. If the measure of effect or output is a natural unit derived from
~the objective of the program, for example, kokako male-female pairs for the kokako
recovery plan only kokako projects can be included in the analysis. A different unit may
have to be used when various projects at sites are focused on multi-species.
Cost Effectiveness Analysis of kokako conservation at sites
CEA commonly measures the cost of programs or projects in dollars but the
outputs in non-monetary units. The unit of output or effectiveness measure should be
derived from the goal one is trying to achieve. For kokako conservation the stated goal
in the recovery plan (Rasch, 1992, p.17) is to:
'Improve the status of North Island Kokako from endangered by restoring the total primarily
mainland population ofNorth Island Kokako to a level (ca 2500 birds) by the year 2020'
In addition, there is an appended paragraph, which states that:
'Recovery will mean the maintenance of at least two populations of roughly 400 birds each
and several other smaller populations of over 100 birds apiece. Recovery will be achieved
when there is evidence that populations are stable at target levels or increasing in numbers;
that is reproduction and recruitment are shown to be keeping pace with natural losses.
In light of this stated goal the best measure for a CEA of kokako conservation is
the 'additional number of male/female pairs'. The gain in the number of kokako pairs is
a final rather than intermediate output. Gained knowledge such as 'managers have
confidence that restoration is possible on the mainland' is an intermediate output and
not the criterion that should be used. Of course, an improved knowledge base may lead
to more birds in the future. By measuring the payoff in terms of final outputs a much
more accurate picture of what is being achieved with a given amount of resources is
gained.
To estimate the cost effectiveness of kokako conservation at sites throughout the
North Island it is necessary to specify a simple equation for ranking kokako projects
according to their cost effectiveness. A cost effectiveness formula can be expressed as
follows:
Kn-Ki
PAYOFFk = ----
L~CI / (1 + d)'
Where:
PAYOFFk is the change in the number of male/female kokako pairs per
discounted conservation dollar spent on kokako protection at a site.
K" is the number of female/male pairs at the end of the planning period.
K, is the number of female/male pairs at the beginning of the planning period.
C, are the direct costs of protection at a site in year t.
d is the discount rate.
Effectiveness data for North Island kokako
To measure the effectiveness of kokako management since 1989 we asked one of
the founders of the kokako recovery group to provide data on the number of
male/female 'pairs each year from 1989 to 1998 at 6 managed sites - Rotoehu, Mapara,
Hunua, Otamatuna, Mataraua and Kaharoa. Kokako are believed to reside in around
15 sites in the upper North Island (Innes et al. 1999). There are different perceptions of
the management goal for each of the 6 sites of interest. Some managers and scientists
said they were just concentrating on kokako per se while others said they were
concerned with ecosystem restoration and not just kokako maintenance. While we note
this debate we assume that the primary goal of these sites has been kokako recovery.
One of the foremost experts on kokako management informed us that kokako recovery
was the primary management aim at these sites.
The data on the numbers of male/female kokako pairs is shown in Table 6. The
numbers in bold indicate active management, especially intensive pest control in the
previous year (to fledge more juveniles) and the current year which probably also assists
subadults as well as juveniles. These totals differ from Innes et al. (1999) because the
latter included male-male pairs. For some of these sites, such as Otamatuna, the
populations are not closed since juveniles can disperse from the block (Innes et al. 1999).
These are not the only sites where kokako can be found (see Innes and Flux, 1999 for a
map of locations).
Assessing the effectiveness of kokako conservation is difficult. Deciding how
many pairs there would have been at Mapara if there were no translocations is not as
simple as saying since '9 females were removed 9 extra pairs might have formed'. For
example, the 1996/97 Kapiti transfers included two newly formed pairs but there is no
accurate way of knowing if they had been left at Mapara whether they would have
remained together and bred in that season. If they had remained and bred then the total
pairs during 1996/97 would have been 33 and they may have produced on average 1
further female fledging each. Considering that females can nest in their first year during
the following year there might have been 38 + 2 + 2 + 5 = 47 pairs maximum, which
could have led to an extra plus/minus 9 female fledglings. In 1998/99 there might have
been 40 + 9 + 9 =58 pairs maximum.
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We were informed that the midpoint between the maximum and minimum
tallies is probably close to realistic had the transfers not occurred from Mapara. For
1998, the final year of the planning period of our evaluation, the mid point is 49 (see
brackets in Table 6). The maximum tallies were 1996 - 33 (from 31 in Table 6 which is the
minimum point), 1997 - 47 (38) and 1998 - 58 (40).
Cost effectiveness of kokako conservation
The cost effectiveness of Mapara and other kokako management sites is shown in
Table 7. Kokako conservation has been the most cost effective at Mataraua with an
average cost per additional pair of $31 898, which compares to $57 326 at Otamatuna.
Table 7 also shows that annual average cost per hectare is not the best measure to assess
the cost effectiveness of management - Otamatuna costs $40 per hectare less than at
Mataraua even though the cost per additional pair at Mataraua is about $16 000 more
than at Matarua. Kokako expenditure at Otamatuna from 1993 to 1998 is $1.17 million (r
= 0%, in 1998 $) which has achieved an increase of 7 pairs. By contrast at Mapara for
those years over $1 million has been spent for an increase of over 30 pairs.
The absence of cost data for Kaharoa and Rotoehu which were two of three
blocks used to test the pest limitation hypothesis (Innes et al. 1999) means that it is
impossible to assess the technical efficiency of experimental management options for the
kokako. It is only possible to compare the effectiveness of these actions rather than their
cost effectiveness per se. There seem to be two consequences arising from the absence of
expenditure data:
• Managers and researchers have little information on the cost/uncertainty
reduction trade-off (or how much financial resources it has taken to gain that
extra bit of crucial knowledge). Decision-makers therefore have little ability to
estimate if more large scale and expensive adaptive management should be
initiated for the kokako.
• It is impossible to ascertain for many kokako sites how the improved knowledge
base for decision-making changes the cost effectiveness ratio (Le., cost per
additional pair) in the future. There seems to be an assumption that monitoring
and decision-making is a strict biological issue. Innes et al. (1999) do not provide
data on the costs of experimental management actions at different sites.
Effectiveness data on kokako conservation shows that while the recovery
program has not achieved a large return in terms of the taxon, it has improved the status
of several populations. This implies that the recovery plan has been successful in
achieving the stated objectives and has made progress toward the long term-goal of 2500
birds by 2020 (Rasch, 1992). Our analysis does show, however, that adaptive
management has proved to be very costly. From 1987 to 1998 $1 780 312 (in 1998
dollars) was spent on kokako protection at Mapara alone, which achieved an increase of
an estimated 45 male/female pairs (as at 1998). At a discount rate of 6% the average cost
per additional pair is $39 563 while the annual average cost per hectare is $152 (r =6%).
The cost per hectare and per additional pair provide a useful benchmark for assessing
how the gained knowledge (e.g., new pest control technology, identification of possum
and rats as key pests) translates into improved cost effectiveness for the kokako at
Mapara and Mataraua - provided data are consistently collected over time.
After eight consecutive years of intensive control of possums, ship rats, goats,
stoats, weasels, ferrets and cats it has been deduced that not all of these pests need to be
controlled every single year for kokako protection (Innes et al. 1999). Conservation
managers wishing to recover kokako populations should aim for residual densities of 1
possum per 100 trap nights and a 1% ship rat tracking index at the onset of the nest
season each year for several years (Innes et al. 1999, p.211). From this perspective there
is reason to expect the cost per additional pair may be less than $39 563 in the future.
Due to the required intensity and frequency of rat and possum control mainland kokako
management will be costly, however. Just how costly kokako recovery will be in the
future is dependent on the pulsing intervals of pest control, future improvements in pest
control technology, and more importantly how realistic the stated recovery goal is for
the 21" century.
The 20 year goal in the updated draft kokako recovery is to restore the national
population to 1000 pairs by 2020 in sustainable communities throughout the North
Island or more precisely 50 pairs at 20 sites (Innes and Flux, 1999). No definition of what
is meant by sustainable communities is provided. The proposed recovery goal seems to
have been determined without reference to the economic dimension of the relationship
between pests, people and valued resources (Parkes, 1993).
Concluding comments
This research has improved upon earlier applications of eVA and demonstrates
how the technique can be developed to evaluate a range of threatened species programs.
The methodology can be further refined and tested but it is clear that eOPY and eVA
already provide a low cost means to measure the productivity of these programs. The
cost utility and cost effectiveness ratios calculated could provide important information
for program managers and decision makers intent on making wise use of conservation
dollars.
~
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Estimation of actual and projected direct costs of species recovery programs is
the most important problem encountered in this research. It is impossible to accurately
assess the cost effectiveness of programS or projects if there is not accurate expenditure
data.
Current guidelines for writing species recovery plans do not require budget
estimates. The Conservation Act 1987, National Parks Act 1980, Wild Animal Control
Act 1977, Reserves Act 1977 and the Wildlife Act 1953 do not require an evaluation of
costs and benefits in decision-making. This is unlike other environmental laws such as
the Resource Management Act 1991 (s.32) and the Biodiversity Act 1993 (s.57), which
requires an analysis of costs and benefits. There is some mention of costs and benefits in
the Public Finance Act 1989 but only in a very limited way in Part I section 9.
Better legislation, improved species recovery plan guidelines, and consistent
cost data collection, are needed to enable threatened species planners and researchers to
apply economic evaluation tools and provide better information to guide conservation
decision making.
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Table 1. The conservation status index
No concern (NC)
A Taxon is of no concern when the population(s) are stable or increasing, there
are no threats to the taxon and no remedial conservation actions are reqUired.
Estimated, projected or inferred probability of extinction is less than 0.01%
within the next 100 years.
Little to some concern (LC)
A Taxon is of little concern when there is a stable or increasing population(s) but
minor uncertainties as to survival in the future « 100 years). Estimated,
projected or inferred probability of extinction is less than 3% within the next 100
years.
Near threatened or declining (NT/D)
A Taxon is near threatened when the population(s) are stable but it is expected
that threats will become a problem in less than 10 years if nothing is done.
Estimated, projected or inferred probability of extinction is 3-10% in the next 100
years.
Vulnerable (V)
A Taxon is vulnerable when the population(s) are decreasing owing to threats
but the taxon has not been reduced to a critical level. Estimated, projected or
inferred probability of extinction is at least 10% within the next 100 years.
Endangered (E)
A Taxon is endangered when population(s) have been reduced to a critical level
or whose habitats have been so drastically reduced that the population(s) is
deemed in immediate danger. Estimated, projected or inferred probability of
extinction is at least 20% over the next 20 years or 5 generations, whichever is
longer.
Critically Endangered (CE)
A Taxon is critically endangered when population(s) have been reduced to near
catastrophic levels and extinction through stochastic events within a stated
period is a distinct possibility. Estimated, projected or inferred probability of
extinction is at least 50% within 10 years or three generations, whichever is
longer.
Presumed extinct (X)
Taxa which are no longer known to exist in the wild or in cultivation after
repeated searches of the type locality(s) and other known or likely places
~
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Table 2. Conservation status rankings with and without management
Species Status Status Status Status
with without with without
mgmt in 1987 mgmt in 1987 mgmt in 1998 mgmt in 1998
1. yellow eyed LC V LC V
loenguin
2. black stilt CE CE CE X
3. Cook Strait V V LC V
tuatara
4. Brothers Island E E LC E
tuatara
5. Hectors dolphin V V LC V
6. Canterbury E E E E
mudfish
7. long tailed bat V V V V
8. short tailed bat E E E V
9. woodrose E E E E
10. South Is V V V V
Saddleback
11. kakapo CE CE CE CE
12. takahe E E E CE
13. Otago skink V V V V
14. Grand skink V V V V
15. Campbell Island E E V E
teal
16.kea V V V V
17.kokako E E E E
18. parea No response
19. brown kiwi No response
20. kakabeak No response
21. New Zealand No response
dotterel
22. brown teal No reSDonse
Table 3. COpy gained from species recovery programs using a quadratic function for the
conservation status index
Species COpy PVCOpy PVCOP PVCOPY
Y
r=O%" r=6% r=1O% r= 15%
black stilt 3.208 2.265 1.857 1.466
Yellow eyed 2.666 1.974 1.665 1.385
Ipelllruin
Short tailed bat 2.332 1.727 1.457 1.212
takahe 2.125 1.408 1.095 0.819
Hector's dolphin 1.221 0.738 0.538 0.370
Campbell Island 0.684 0.387 0.270 0.176
teal
Brother Island 0.624 0.335 0.226 0.1410
tuatara
Cook Strait 0.333 0.179 0.120 0.075
tuatara
long tailed bat O(V) O(V) O(V) O(V)
SI Saddleback o(V) o(V) o(V) o(V)
Otago skink o(V) o(V) o(V) o(V)
Grandskink o(V) O(V) o(V) o(V)
kea o(V) o(V) o(V) o(V)
woodrose O(E) O(E) O(E) O(E)
Canterbury OCE) O(E) O(E) O(E)
mudfish
kokako o(E) o(E) o(E) o(E)
kakapo o(CE) o(CE) o(CE) o(CE)
Key:
# - r is a discount rate.
For the quadratic function the numbers assigned to each of the criteria were No concern
(NC) = I, Little to some concern (LC) = 0.9722, Near threatened or declining (NT/D) =
0.8888, Vulnerable (V) =0.75, Endangered (E) =0.55555, Critically Endangered (CE) =
0.3055 and Presumed Extinct (X) = O. A quadratic function assumes that changes in
conservation status (e.g., from V to E) are not of equal value. A higher value is attached
to changes from a higher (e.g., E) to lower level of extinction risk (e.g., V) compared to
changes from moderate to lower extinction risk (e.g., LC).
fccTabl~ ~ ". _.tectlveness ot :Sr eCles Kecovef' Programs
Species recovery Total PV Cost per PV Cost per PV Cost per PV Cost per
program Cost PVCOpy PVCOPYx PV COpy x PVCOPYx
r=6% (no weighting) (D1ST) (CHAR) (DlS+CHAR)
Brothers Island tuatara 13 694 40780 40276 54776 23210
Cook Straittualara 13694 76457 76078 105338 44174
Campbell Island teal 39940 103178 249625 117470 81510
short tailed bat 318938 184570 911251 184570 154076
yellow eyed penguin 603013 305344 381 653 348562 182179
Hector's dolphin 773844 I 048245 1 758736 1045735 655800
black stilt 2441822 1077724 2683320 1 233243 844921
takahe 3278178 2327560 3856680 2665 185 1 576047
South Is Saddleback 31965 Undefined Undefined Undefined Undefined
Canterbury mudfish 115925 Undefined Undefined Undefined Undefined
kea 164827 Undefined Undefined Undefined Undefined
woodrose 263719 Undefined Undefined Undefined Undefined
Long Tailed bat 318938 Undefined Undefined Undefined Undefined
Otago skink 241 865 Undefined Undefined Undefined Undefined
Grand skink 241 865 Undefined Undefined Undefined Undefined
kokako 2857275 Undefined Undefined Undefined Undefined
kakapo 4495632 Undefined Undefined Undefined Undefined
parea ? ? ? ? ?
brown kiwi I 119061 ? ? ? ?
kakabeak ? ? ? ? ?
New Zealand dollerel 484632 ? ? ? ?
brown teal 367067 ? ? ? ?
Table 4. Weighting COpy by distinctiveness and charisma
PVCOpy
Species r=6% Char Dis PVCOpy
-
PVCOpy
-
PVCOpYx
(no weights) (Dis) (Char) (Dis + Char)
black stilt 2.265752 0.875 0.4 0.91 1.98 2.89
yellow eyed penguin 1.974859 0.875 0.8 1.58 1.73 3.31
short tailed bat 1.727999 I 0.2 0.35 1.73 2.07
takahe 1.408418 0.875 0.6 0.85 1.23 2.08
Hector's dolphin 0.738228 I 0.6 0.44 0.74 1.18
Campbell Island teal 0.387097 0.875 0.4 0.16 0.34 0.49
Brothers Island tuatara 0.335827 0.75 1 0.34 0.25 0.59
Cook Straittuatara 0.179108 0.75 1 0.18 0.13 0.31
long tailed bat 0 1 0.6 0 0 0
kokako 0 0.875 0.8 0 0 0
kakapo 0 0.875 0.8 0 0 0
kea 0 0.875 0.6 0 0 0
Canterbury Mudfish 0 0.5 0.4 0 0 0
South 1sland saddleback 0 0.875 0.8 0 0 0
Otago Skink 0 0.75 0.4 0 0 0
Grand Skink 0 0.75 0.6 0 0 0
woodrose 0 0.25 0.8 0 0 0
~
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Table 6. Number of female/male kokako pairs at several key sites
Site 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
Mapara+ 4 6 6 10 15 17 18 31 38 40(49)
Kaharoa 7 to 12 18 15 16 13 12 12
Rotoehu+* 5 4 4 6 8 8 6
Otamatuna 16 12 8 13 12 14 19
Hunua'" 3 2 2 3 5
Mataraua# 3 3 2 3 6 9 12
Rotoehu** 10 20
Key:
+ These tallies ignore 14 kokako which were translocated out of the block to boost populations at
Tiritiri Matangi Island (I female and I unknown probably female), Pikiariki reserve (2 females
and I male), Kapiti Island (2 females and 3 males) and the Hunua Range (4 females).
+' These Rotoehu data were from a 150 hectare study area which was selected. because it had
been used as a previous study area by a scientist in the 1980s. We have been informed that this
was too small for accurate assessment of pest control outcomes because many juveniles dispersed
outside its boundaries after fledging. In 1994 a larger survey area (450 hectares) was established
and these Rotoehu*' data are from the larger survey.
'Pest control in Matarua was undertaken by protecting individual nests in a small block (around
440 hectares) rather than doing pest control over a larger area containing pairs.
@The 5 pairs include the translocations from Mapara.
Table 7. Cost effectiveness ofkokako conservation at sites
PVTotal Annual Effectiveness Annual PV cost per
Site hectares No. of Cost amortised (Kn-Ki) amortised cost additional
years r=6% Cost Pairs per hectare kokako pair
r=6% r=6% r == 6°,/0
Mataraua 440 5 $287,078 $57,416 9 $155 $31,898
Mapara 1'100 12 $1,780312 $148,359 45 $152 $39,562
Otamatuna 1300 3 $401,280 $166,962 7 $115 $57,326
Rotoehu 440 ? ? 15 ? ?
Kaharoa 381 ? ? 5 ? ?
Hunua ? ? ? 2 ? ?
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Abstract
The paper reviews New Zealand's land policy since European settlement. In mid-Victorian
times, liberal capitalism prevailed, with a commitment to free trade and a minimal role for the
State in the economy. In contrast, for the first half of the 20th century, there was a strong
social policy component and the national purpose was to achieve closer land settlement. By
the 1950's/60's, average farm size began to increase, as settlement pressure decreased, and
rural populations began to decline, and an agricultural production/export ethic became
dominant. The failure of interventions to prop up pastoral farming in the 1970's was another
turning point and led to a rejection of greater production as a valid purpose for national land
policy. The late 1980's can be seen as the stmi of an era of environmentalism, and the
Nation's land policy became expressed through the Resource Management Act 1991.
Declining indigenous biodiversity suggests that too much land has been settled and that, at the
margin, farming and planted forestry uses could be incompatible with sustaining the
environment.
Critical revision of the achievements ofprevious generations, and retrospective analysis of the
dominant paradigms of those eras, should perhaps be regarded as a normal and healthy state of
affairs for society. History tells us that human-induced change in farmed and forested
landscapes occurs through a combination of national purpose and self-interest. What has been
slow to develop in New Zealand society as we enter the new millennium is agreement on a
pnrpose for privately-owned land, and the role of Government in achieving it.
True revolution links the past and the present .. .Anon
Someone will always farm the land... Sam Hunt
Introduction
At one time it was said that New Zealand lives "off the sheep's back". Given post 1970's
growth in the manufacturing industries, and in other areas of the economy, this statement is no
longer tme. Nevertheless, the New Zealand economy is unusual amongst first-world countries
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in its dependence on land-based industry (agriculture and forestry). For New Zealand, over the
period 1992-94, the average contribution from these industries to GDP was 7.9%, compared
to an OECD average of 2.4%. In this respect, our economy is similar to Korea, Hungary and
Poland. For the same period, looking at percentage agriculture (and forestry) commodities in
total exports, New Zealand is in a league of its own, standing at 36.8% compared to the
OECD average of 5% (OECD, 1999). While in many countries, land policy has historically
been important primarily from the point of view of equity, in NZ, it is also important from an
economic efficiency point of view, as a key determinant of economic growth.
"Land(s) policy" in this paper is used to mean the mix of the legal and institutional
framework, and societal beliefs, governing who has access to the land and constraints on its
use. The paper is broad in its scope, reviewing lands policy from the 1850's to the present
day. For brevity, Maori land issues are only touched on as are issues to do with publicly-
owned conservation lands.
The paper attempts to give balanced coverage to agriculture and planted forestry, to the extent
that these two industries share the total occupied mral land resource of approximately 16
million hectares.
The paper argues that the 150 year span of history can be usefully broken up into four distinct
eras, according to the dominant national policy purpose of the time. These are:
Colonization 1850-1900;
Closer settlement 1900-1950;
Greater agricultural production/exports (1950-1980);
Sustainability/environment (1980-2000)
This is not to say that during these eras, no other concern existed. For example, as early as the
1880's, many established farmers were concerned at the decreasing capacity of their land
(sustainability). There was however, no policy intervention to address the problem.
Similarly, today, there are certainly issues of low farm profitability and declining rural
communities, but policy intervention to address these issues has not resulted.
One way of obtaining insights into an era is to examine policies for "transitional" land,
"deteriorated" land and "marginal" land. The term "transitional" land is used during the era
of colonization to refer to forested areas, later to become settled, but leased by the Crown to
sawmill interests as a first step. By the I920's, significant areas ofland cleared for pasture
had reverted to scrub and fern. Policy for these "deteriorated lands" was contained in the
Deteriorated Lands Act passed in 1925. In the 1950's, less productive hill-country areas were
referred to as marginal land, eligible for assistance measures to "accelerate development". On
the North Island East Coast, some of these marginal lands are now the target for reforestation
under the East Coast Forestry Project.
Transitional/deteriorated/marginal land policies tend to show societal beliefs of the time in
sharp relief, including attitudes to land use change and the role of Govemment.
......
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1850's -1900: "Colonization"
A brie/scan
The first major type of farming in New Zealand was extensive pastoralism, growing wool for
the British market. Farming was concentrated on the East Coast of the South Island, in part
because most ofthe North Island was unsuitable for this kind offarming (Nightingale, 1992).
By the 1880s farming on the plains and lowlands of the provinces of Canterbury and Otago
had developed and diversified considerably. Runholders still farmed extensively. Much of
their land was unimproved hill-country held under Crown pastoral lease. But mixed farms,
growing crops, especially wheat for export, and running livestock, had become well
established. These farms were often quite large.
Rising land prices culminated in a speculative boom in 1878. Wool prices that had been
buoyant for several decades, fell dramatically in the 1880's, heralding the beginning of the
"long depression".
In the North Island development was much slower with dense bush cover and Maori land
ownership restricting settlement. The dominant mode was smaller-scale mixed livestock
farming on land cleared of bush or scmb (Ibid).
The development of refrigerated shipping in the mid 1880's created the potential for NZ
mixed farming to expand rapidly. But the "long depression", the limited availability of land in
the North Island, and the low productivity of most faIming operations, slowed the uptake of
the opportunity (Ibid).
A number of Banks, for example, The Glasgow (1878) and The Oriental (1884) collapsed at
around this time. Consequently, lending dried up until meat and wool (and dairy) prices
began to rise after 1895 (Ibid).
Canterbmy and Otago, were not particularly heavily forested and forestry in these regions did
not make the shift from pitsawing to water and steam-powered mills as quickly as the rest of
the country. The Auckland kauri industry, based on water transport and water-powered
sawmills, rose in importance, and by the 1870's, kauri was being sold throughout New
Zealand (Roche, 1990)
A pivotal figure in early New Zealand forestry was Captain Inches Campbell Walker, who
was appointed Conservator of Forests in 1875. The prevalent view of indigenous forests was
that they were generally a hindrance to settlement. In some areas, short-term leases were
granted to sawmills to first extract all millable timber.
Policy settings
In Britain, and her colonies, mid-Victorian times were generally an era of liberal capitalism.
Britain was committed to free trade, because of its competitive advantage in manufactured
goods. "The free trade policy was of enormous benefit to NZ and also extremely fortuitous as
historically, open markets for agricultural produce have been the exception rather than the
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rule" (Nightingale, 1992). The free market ideas of Mid Victorian capitalism were formalised
in Adam Smith's "Wealth ofNations".
Another dimension of liberal capitalism is a minimal role for the state. During the "long
depression", Government did not intervene to cushion the effects on farm incomes. But
farmers caught between falling prices and a hostile climate for borrowing eventually had no
recourse but to turn to the Government. The Government began to consider a more active role
and there was growing acceptance that the State could intervene more directly in the
organisation of agriculture and the education of settlers in modern farming techniques. The
Department of Agriculture was formed in 1892 (Nightingale, 1992).
One of the policy outcomes of NZ liberal capitalism had been land aggregation. This was
encouraged by the pastoral lease system in the South Island with tactics such as "grid-
ironing".
The Liberals took office 1891 promising land reform and the creation of a Department of
Agriculture. John McKenzie was Minister of Lands and had a Highland Scots background
and experience of the eviction of the crofters. He identified strongly with small landowners
and strongly opposed land aggregation (Ibid).
The Liberals favoured a major role for the central Government but were not antagonistic to
capitalism. They simply wanted the benefits of private ownership of property more widely
spread than appeared to be the case in the 1880's. At the time, the economics of farming
encouraged more intensive land use. McKenzie opened up land in the South Island through
the subdivision of the great estates and passed legislation enabling the alienation of 3.2
million acres ofMaori land in the North Island (Sinclair, 1997).
Campbell Walker promoted "scientific forestry" aimed at the sustained use of indigenous
forest resources. However this required a degree of State-control that was out-of-step with the
free enterprise policy settings of the time. Campbell Walker was aware and sensitive to the
land demands of settlement but saw overly rapid land alienation of forest lands and clearance
by burning as wasteful, "neither maximising economic returns nor efficiency of land use".
Turning to the issue of "transitional lands" in paliicular, Campbell Walker advocated
measures to retard settlement, and was in favour of increasing the price ofland (Roche, 1990).
His argument was lost at the political level for 3 reasons:
Demands for land for agricultural settlement;
Doubts that "scientific forestry" could work;
The degree of State-control required was out of step with the free enterprise and
decentralisation arguments of the time - the NZ Forests Act 1874 became a symbol of
long-standing and growing tension between provincial and centralist factions in
Government.
Summary
In mid-Victorian times, the ideas of liberal capitalism prevailed, with a commitment to free
trade and minimal role for the State in the domestic economy. The key aim was to settle the
....g
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newfound country. Progress was interrupted by the long depression, which lasted for 20
years. Refrigeration was the key to real development of mixed farming on an export basis.
Much timber was wasted as settlement progressed into areas not suited to that purpose. A
possible role for the State to conserve (indigenous) forests for future use was considered, but
rejected by the Government of the day.
1900s -50s: "Closer settlement"
A brie/scan
At the tum of the century, for the first time, the area of farn11and in the North Island was
beginning to outstrip the South, as farm settlement began into the heavily bushed areas of the
North Island (Nightingale 1992).
With the end of the First World War (WWI) in 1918 came another period of rapid agricultural
development and reconstruction (Belshaw, 1936). Dairying was seen to have excellent
prospects, even on a small scale, with some of the settlement farms being only 10 acres in
area.
By the late 1920's, the process of deforestation for pastoral farming was essentially complete
- the "back fence" delimiting land thought suitable for productive use was in place.
Commodity prices fell sharply during the 1930's Great Depression. Low prices, coupled with
reversion as fertility from primary bums ran out, resulted in the abandonment of some farms.
Indigenous forests suitable for milling began to dwindle before WWI. Fears of a timber
"famine" led to interest in the planting of exotic trees in plantations. As early as 1913, 27 000
acres of forests had been planted of which 60 % was in the Central North Island districts. The
State Forest Service was established in 1920, cementing a role for the State in the
establishment of plantations. The period 1925-35 is often referred to as the "first planting
boom". Under L. McIntosh Ellis, a goal of 300 000 acres of plantations was set. The impact
of the Great Depression was felt when the first planting boom was already well underway.
Subsidised work relief programmes set up during the depression resulted in original 300 000
acre target being exceeded and by1935, 406 000 acres of plantations had been established
(Kirkland, 1997).
The retum of soldiers after end of the Second World War (WWII), coupled with advances in
agricultural technology such as aerial topdressing, lead to another period of accelerated
agricultural development. The Crown itself became directly involved in land development for
the purpose of settlement. (Prior to this, the State's role had been to purchase and subdivide
rather than to develop land)
Policy Settings
"Government policy for this period, (in fact since the 1890s) was consistently aimed at closer
settlement and (where desirable) the breaking up of large properties" (MAF, 1974). The first
Land for Settlement Act was passed in 1892 and provided for the purchase out ofloan money
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of private freehold land offered to the Crown and deemed suitable for subdivision. The many
amendments to these early Acts have not impaired the principles of "voluntary and
compulsory acquisition for settlement" (Belshaw, 1936).
The underlying policy principle was state borrowing for a specific purpose, followed by cost
recovery, "sufficient to cover the costs of acquisition and subdivision". Government's
activities were intended to be self-supporting (Ibid).
The compulsory powers were exercised in respect of a few important estates but the great
majority of acquisitions have been made in agreement with the owner. Much more land was
offered to the Crown than it could afford to buy. By 1920, 1 891 000 acres had been acquired
by the Crown. After that date operations increased relatively slowly.
The post WWI settlement of discharged soldiers on the land was an extension of the general
policy. In the period 1915-1933,4071 allotments aggregating 1 432690 acres were made; but
"processes of sale, forfeiture and abandonment of properties has reduced the number of
holdings to 2727 and the area to 943 551 acres, quite a high attrition rate. In the aggregate,
considerable sums are involved. In all, over 25 million pounds of our gross public
indebtedness is allocated to land settlement including afforestation. In addition to monies
accounted for in the main settlement accounts, there is a large amount of State expenditure
directly or indirectly helpful to settlement" (Ibid).
Concerns about the mounting public debt, were bmshed aside. "Whatever view may have
taken on the efficiency with which State undertakings are normally conducted in this country,
there can be little doubt that private enterprise was not equal to the task. To a considerable
extent, the controversy over public works expenditure is a mere beating of the air" (Ibid).
During the Depression years, the State was benign landlord: "State settlement finance in the
post-war years has necessarily been affected by the depression. One important development
has taken the fonn of revising the terms on which land was disposed to settlers. Up to much
31 1933, the capital value of Crown leaseholds had been reduced by over 2 mill pounds ... and
granted concessions to soldiers amounting to over 4.5 mill pounds" (Ibid). Other
modifications included rates relief.
Policy for "deteriorated" land
Newly cleared land and land not previously grazed had a reserve of fertility which provided a
one-off gain to the fanner. An initial burst of fertility, thanks to previously built-up organic
material and the nutrient effect of ashes, was soon squandered. This statement applies to both
tussock and bush bums.
"The Deteriorated Lands Act 1925 which made provision for relief where hardship was
suffered on account of deterioration of the lands or because of their natural lack of
productivity..... The State has not been harsh or exacting.. .In a word, the sale contracts
established no more than maximum obligations ... that will not necessarily be enforced".
(Belshaw, 1936).
....
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Policy for Maori land
Prior to the tum of the century the State's policy had been to acquire Maori lands making them
available to for European settlement. After WWI, the policy direction changed
towards ... "assisting Maori to settle to settle on their own lands ... The difficulty in the way
of this was communal titles. Until 1929 The Maori had little access to State funds" (Ibid).
A number of ways were explored to develop communally-owned land. There was a concept
of "base fanns", involving the supply of labour by Maori at a bare sustenance rate. In the
main, these programmes were a success, drawing on the virtues of self-help, co-operation and
comprehensive planning in farm management (Ibid).
Policy for undeveloped land
In 1929 a Lands Development Board was constituted to make proposals for the breaking-in of
undeveloped lands. "On the recommendation of the Board unoccupied lands may be
improved by draining, reclamation, roading, fencing, clearing, grassing etc. In fixing the
capital value of the land for disposal, the Lands Development Board (was) given customary
powers of discretion" (Ibid).
This legislation foreshadowed the developer role adopted by the State particularly after WWII.
Comment
At the time, the necessity of the State involvement in land settlement and development was
little questioned...." few have doubted the wisdom of State policy in reducing the obstacles
to land acquisition to a minimum.... the notion that there is something inherently and
necessarily good in the mere fact of land settlement is tenaciously held It is also clear that the
State was a very generous financier and landlord during times of economic hardship".
(Belshaw, 1936).
Did these policies drive up land prices? Certainly this occurred for time after the WWI. With
hindsight, Belshaw comments: "the post-war boom in land values was strongly influenced
...by the presence ...of a large number of eager buyers possessing little capital but abundant
optimism ... low deposits .. equities have all the transience of snowflakes in the summertime.
A more searching consideration of the purely business aspects of State investment in land
(was called for)".
This period appears to have been unique, however, and the State's cost recovery policies seem
to have been implemented sufficiently stringently so as not to distort the land market.
Summary: Closer land settlement 1900-1950
In 1891, the Liberals took office promising land reform. The Minister of Lands (John
McKenzie) offered a pragmatic and enduring vision ofa small-landholding democracy and the
national purpose was to achieve closer land settlement. Programmes designed to facilitate
soldier settlement after both of the World Wars; to improve "deteriorated" lands; and to make
greater utilisation of Maori land, can be seen as extensions of this general policy.
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By necessity, the State, played a very central role in achieving the policy goal, initially as
subdivider and financier, and later as a land developer. The State also took up a similar
"developer" role to establish forests. Because forests were established on land thought at the
time to be unsuitable for farming, there was little or not conflict with the agricultural sector
conceming land use priorities.
Greater agricultural production/exports 1950-1980
A BriefScan
The immediate post-war period saw rapid advancement in agricultural technology, with
developments such as aerial topdressing, and the increasing use of synthetic pesticides. In the
1950's, there was the first increase in average farm size. This signaled the full settlement of
farmland and increasing urbanisation, both of Pakeha and Maori. Political power still was
rural at least for a time.
The Korean War led to an unprecedented (but short-lived) boom in wool prices.
Rising profitability and new technology combined to make the 1960's and 70's an era of
expansion for hill-country farming. The Agricultural Development Conference 1963
expressed a long term vision of 100 million stock units. This was supported by the Institute of
Agricultural Science. The Conference said: "Our greatest hope is in further developing the
hill-country" (Ministry of Agriculture and Fisheries, 1974).
Within this production paradigm, the solution to the "marginal lands" problem was seen as
accelerated development: "Over 1.6 mill ha, particularly in the North Island, which have
previously been burnt, cut, or sown are today reverting to their original cover"(Ibid).
Periodic balance of payments crises gave force to the drive to increase farm production. Policy
makers accepted a need to increase foreign exchange earnings through additional agricultural
export earnings and arguments to increase funding for scientific research were couched in
such terms. "The working party strongly asserts that potential production of the hill-country
was considerable.. .indeed some experts believe production increases of at least 100% are
possible" (National Research Advisory Council, 1978). The report goes further and calculates
that this potential represents an additional 40 million stock units that at current prices could
yield $736 million annually. It notes that "to achieve this potential, additional research is
needed" (Ibid).
Britain - our major market for primary produce - entered the Common Market in 1963. The
negative impact this would eventually have for agricultural commodity prices was not
immediately foreseen. To the extent that other markets would need to be found, it was
assumed these would be equally profitable. The agricultural establishment, and Ministers
including Treasury, believed this problem could be overcome.
Forests established in the first planting boom 1925-1935 were now ready for harvesting. The
successful establishment of wood processing facilities, and profitable export markets,
engendered the "Second planting boom" (1970-1985), this time involving private sector
corporates. Land use conflict between forestry and fanning resulted (Roche, 1990). Planning
legislation introduced in 1953 to determine the "best use" of land was introduced, and applied
....
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to both the forestry issue as well as to the protection of elite soils from urban expansion.
(Town and Country Planning Act 1953)
Thus policy makers accepted a need to increase foreign exchange earnings through additional
agricultural export earnings and were prepared to use subsidies to achieve this. The Livestock
Incentive Scheme 1976 and the (infamous, from an environmental point of view) Land
Development Encouragement Loans represented the peak of this phase of policy. These
schemes were successful to the extent that sheep numbers rose to an all-time high of 70
million in 1984.
Policy settings
In 1950's and 60's, the State, through the Department of Lands and Survey, had a major role
as a developer of fanus. The original policy rationale was settlement of returned servicemen,
but this was later widened so as to enable the settlement of young farmers. Finance at below-
market interest rates was available, and because demand for farms exceeded supply, allocation
was by means of a ballot. The ballot had originally been introduced to smooth the path for
returned servicemen
The key enabling legislation was the Land Settlement Promotion and Acquisition Act 1952.
In this period, purchase of farmland by foreigners became an issue. It was argued purchase by
foreigners would reduce'the number of farms available for soldiers and civilian settlers and
the Act was amended to impose strict eligibility on foreign buyers.
Marginal Lands
The Marginal Lands Act was passed in 1950 and related to areas such as the North Island's
Akitio County. Marginal lands were estimated to total 11 mill acres at this time. The
marginal lands concept was based on hill-country deterioration, and there were thought to be
numerous causal factors. Marginal lands were defined to be: "farms or parts of farms that
were not currently generating sufficient income to cover (farm) repairs and maintenance, and
return for farmers efforts, and which were deteriorating (production was falling). There are
many diverse factors bringing about this state of affairs" (Department of Agriculture, 1951).
If a higher level of carrying capacity could be achieved (through accelerated development),
revenue per acre would be sufficient to permit the maintenance necessary to make the
production level penuanent under conditions of reasonable management. Generally that level
was 2.5 sheep per acre.
The support mechanisms through which the marginal lands issue was addressed included:
direct subsidy; soft loans; and Government-administered improved management programmes.
Following the Fitzgerald loans affair, the activities of the Marginal Lands Board were wound
back.
Effect of subsidies
In the mid 1970's, hill-country land development was further stimulated by Government
incentives such as Land Development Encouragement Loans (LDEL's) and Supplementary
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Minimum Prices for livestock products (SMP's). These policies proved fiscally expensive
and were subsequently judged ineffective in terms of generating additional foreign exchange
(Sandrey et ai, 1990). On the other hand, they were based on livestock targets and fanners did
not receive their grants without meeting their target levels (R.W.M Johnsonpers.com.)
Much has been made of the adverse environmental effects caused by the LDEL and SMP
programmes. There was international audience keen to establish a policy linkage between
production-linked subsidies and poor environmental performance, and eager to hear about the
"New Zealand experience". A MAF report stated that "the agricultural policy environment
has significantly contributed to these land use problems" (Ministry of Agriculture and
Fisheries, 1993). It was not always appreciated that these programmes operated for only a few
years.
Looking at the era as a whole, while there were certainly significant environmental costs
associated with agricultural expansion, subsidisation cannot be said to be the villain. Much of
the State's land development activities, for instance, the conversion of extensive areas of
wetlands to dairy fanus in the Hauraki Plains district, were at least partially cost-recovered. A
simpler explanation exists: decisions on land development were taken without regard to
possible environmental costs. To the extent such costs were considered at all, they were
thought to be slight, compared to the more measurable and desirable economic and social
benefits.
Summary: Greater (farm) production (1950-1980)
By the 1950's/60's, average farm size began to increase and rural populations began to decline,
as settlement was no longer an issue. This was also a period of rapid advancement in
agricultural technology, with developments such as aerial topdressing, and the development
and increasing use of synthetic pesticides. An agricultural production/export ethic became
dominant, while at the same time the Government was still concerned with the development
of so-called "marginal lands". The failure of policies to support pastoral fanning in the 1970's
led to a rejection of the production/export ethic. Later, the experience was recast in a more
positive light, through advocacy of a free trade position on the world stage and opposition to
otller country's policies of paying production-linked subsidies.
Sustainability/Environment 1980-2000
A briefscan
Speaking of the 20 year period generally, sheep and beef farm returns have been relatively
depressed, while dairy farm returns have been good. Dairy farming has expanded into new
regions. There have been significant technology advances in the dairy industry, both on and
off-fatm. On farm, this has resulted in increased herd sizes.
On the hill-country, sheep cattle ratios have changed in favour of cattle - sheep numbers have
declined from the 70 mill. high (1984) while beef cattle numbers have risen to around 5 mill
(1995) .
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It has also been a period of diversification away from "traditional" types of farm enterprise.
Horticulture, viticulture, farm forestry and deer farming have all seen sustained growth.
The early 1990's saw a log "price spike", that encouraged an expansion of planted forestry
onto the hill-country, with a consequent reduction in livestock numbers. These new forests
are often relatively small in size, and owned by small investors rather than the major forest
companies, as was the case in the previous "2nd planting boom". New Zealand's planted
forested land now exceeds 1.6mill ha (2000).
Turning to publicly-owned indigenous forest lands, when the New Zealand Forest Service was
disbanded, an area of 130,000 hectares of indigenous forest on the West Coast was allocated
to Timberlands West Coast Ltd, a State-owned enterprise, for production.
The Company put forward a beech production proposal in 1999.
Subsidised land betterment schemes such as irrigation, drainage, farm water supply, and
towards the end of the programme, soil conservation, boosted farm production in the late
1970's and early 1980's. Most of these ceased with the 1984 public sector reforms. Some
regional councils have continued to financially support on-farm soil conservation activities.
The East Coast is the only district where Central Govemment continues to offer land-linked
subsidies. In the five years to 1997, 16000 hectares of forest was planted utilising East Coast
Forestry Project grants
The first State of the Environment report was published as a response to the Rio Environment
Conference. It identified declining indigenous biodiversity as being the most important
environmental issue facing New Zealand (Ministry for the Environment, 1997). Subsequent
publications have expanded on this theme (Department of Conservation, 2000)
Policy settings
With hindsight, New Zealand's brief flirtation with agricultural subsidies in the 1970's was a
failure. Most economists now agree that intervention to prop up a narrowly-based primary
production export based economy was ill-conceived. But it was also a pivotal event, marking
the end of an era when agricultural production/export had been paramount.
New Zealand's economic problems could not be ignored and new policy approaches were not
long in coming. The 1984 Labour Government initiated a transformation to a "more-market
economy, and among other things, began major refonns of both central and local Govemment.
Both sets ofrefOlms have had wide-ranging effects for the primary sector.
Central Government reforms
The Ministry of Works and Development (MOWD) had responsibilities for subsidised land
betternlent schemes such as communal farm water supply, irrigation schemes, drainage and
soil conservation. MOWD ceased to exist and its programmes were wound up. The Lands
and Survey Depmiment, responsible for fann settlement and management of Crown-owned
farmland, was split into a policy and operating arm. LandCorp took over the management of
all development farnls. The NZ Forest Service (NZFS) was also divided into policy and
operating arms.. The NZFS had long been dominant in plantation forestry and ForestCorp
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was formed to take over the management of many of the forest assets. The newly formed
Department of Conservation took over management of much of the NZFS indigenous forest
assets, creating a much sharper division between "production" and "conservation", and
precluding any further advancement of the concept of multi-purpose (indigenous) forestry
Local Government reforms
These were no less far-reaching with amalgamation of many small county councils, catchment
boards and drainage boards. These organisations had served the dominant agricultural interest
and were under farmer control at the political level. Under the reforms the political power
passed to the urban centres and rural dwellers had less say in their own affairs.
The Resource Management Act
In common with other OECD countries, the environmental movement began to develop as a
political force in the late 1970's. The Resource Management Act (RMA) was passed into law
in 1991. This legislation revised the provisions of the Town and Country Planning Act 1977,
along with other land management and planning legislation, and introduced the concept of
sustainability. At one level of analysis, the RMA can be seen as an alliance of the
environmental movement with the fiscal conservatives who were in favour of less
intervention. The RMA has the single purpose of promoting the sustainable management of
natural and physical resources, but is less prescriptive than previous legislation on how this is
to be achieved. Economic and social purposes, centre-stage in earlier eras, were now very
much diminished.
Taken together with the public sector reforms, the general policy setting had many similarities
to mid Victorian liberal capitalism. An aspect of the RMA is that it reforms planning
legislation, and places greater emphasis on the role of markets in resource allocation.
Whereas the earlier policies of land settlement and agricultural expansion had been actively
suppOlied by rural people themselves, there has been continuing and widespread opposition by
farmers and foresters to the RMA. They fear increasing controls on their activities and
erosion of rural property rights. Certainly, Central Government's various "sustainability"
policy initiatives have not translated into an agenda for·action that has engaged rural people.
The Forests Act
The Forests Act 1949 was amended in 1993 to provide for (regulate) the sustainable
management of indigenous forests for production. The concept of sustainable forest
management was also applied to the 130 000 hectares of Crown-owned beech and beech/rimu
forests managed by Timberlands West Coast Ltd in its proposals for a beech scheme. The
beech proposals, put forward in 1999, engendered a great deal of controversy. The incoming
Labour-led Government, while not rejecting sustainable forest management in principle,
considered that the forests should be conserved, and the scheme was stopped.
East Coast ForestlY Project
The East Coast Forestry Project (ECFP) was introduced in 1992 to address the Gisborne
District's erosion problem, and was reviewed in 1998/99. The ECFP is a tendered grants
....
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scheme. Any cost-effective method of achieving erosion control on 'target' land is eligible for
consideration, including commercial planting with radiata pine or other species, gully
planting, and actively managing the reversion of pastoral land to indigenous scrub/forest.
Government-funded soil conservation projects in the 1970's and marginal land initiatives in
the 1950's tended to distort resource allocation between the competing uses of forestry and
farming, and between production and conservation uses. In this sense, the ECFP is land use
neutral: it targets land that is too eroded or erosion-prone to be sustainable in farming; and by
allowing scrub reversion as an erosion control method, it is neutral between production and
conservation.
Biodiversitv
Declining biodiversity is a concern world-wide. In New Zealand, the concern is with our
native (indigenous) biodiversity, particularly bird species. A number of bird species are
already extinct and others are on the endangered list (Department of Conservation 2000).
Many environmentalists believe the policy direction should be to set more land aside for
conservation and that farmers/foresters cannot be relied upon to successfully integrate
conservation and farm/forest production goals at the property level. This section of the
environmental movement envisages an expanded role for Government to achieve conservation
goals. They call for greater funding for the Department of Conservation, as manager of
publicly owned conservation lands.
We learnjrom history that governments do not learn from history... Anon
CONCLUSION
The paper reviewed New Zealand's land policy since European settlement. In mid-Victorian
times, the ideas ofliberal capitalism prevailed, with a commitment to free trade and a minimal
role for the State in the economy. To some extent, 1990's policy settings could be seen as a
return of this philosophy, at least to the extent that lands policy does not have a strong
economic and social component and that the State role is very much reduced. In contrast, for
the first half of the 20th century, there was a strong social policy component and the national
purpose was to achieve closer land settlement.
By the 1950's/60's, average farm size began to increase and rural populations began to decline
as farm efficiency became the main goal. An agricultural production/export ethic became
dominant, while Government remained concerned with the development of so-called
"marginal lands". By the 1980's, interventions to support pastoral farming were perceived to
have failed and increased agricultural production/exports was rejected a valid purpose for
national land policy.
The late 1980's can be seen as the start of an era of environmentalism, and the Nation's land
use policy became expressed through the Resource Management Act 1991. Whereas the
earlier policies of land settlement and agricultural expansion were actively supported by rural
people themselves, environmental issues have generally not translated into an agenda for
action that has engaged rural people. In brief, there has been no compelling economic reason
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for them to do so of their own volition, and Government has generally been unwilling to
identify and pay for any public good component.
Turning to the marginal lands issue, and the cyclical pattern of clearance and reversion, the
question arises: what has initiated these cycles of activity? Wool prices are a reasonable
indicator of hill-country farm profitability as a whole and have been recorded since the
1900's. The reversion phase of the cycle coincides with periods of prolonged product price
downturns, an example being the low wool prices during the years ofthe Great Depression.
The need for adequate fertilisation of hill-country was not recognised until the 1940's and the
advent of aerial topdressing provided the means to do it. Soldier settlement in the post-WWII
period, and the drive to increase agricultural production in the mid-1970's for balance of
payments reasons, saw much marginal land successfully incorporated into the production
base.
It seems that maintaining indigenous biodiversity is becoming an accepted policy purpose for
publicly owned lands. Will it also become so for privately-owned lands? At first sight, New
Zealand's farm and planted forest production systems do not appear to be reliant on
indigenous biodiversity to any marked extent. Therefore to the extent that the goal requires
action on the part of farm and forest managers, it could be seen as a "public good". History
tells us that change in rural landscapes occurs through a combination of national purpose and
economic self interest. Ways may need to be found to address cost-sharing for the public
good component.
Critical revision of the achievements of previous generations, and retrospective analysis of the
dominant paradigms of those times, should perhaps be regarded as a normal and healthy state
of affairs for society. What has been slow to develop in New Zealand society as we enter the
new millennium is an accepted new vision of ourselves, in relation to the rural (and urban)
landscapes (production environments) we live in, and that our economic welfare depends on.
Current debates concerning the future management of publicly-owned indigenous forests, and
about the level of funding for the management of our Conservation Estate, should not divert
from strategic thinking on the future of our 16 mill ha of privately-owned farms and forests
(see Cocks, 1999).
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Abstract
Settlement of land claims between Maori and the Crown have received prominence in
New Zealand in recent times, often causing heated debate. A greater challenge lies in
the settlement of Maori claims to rivers, several of which are now in the negotiation
stage with the Crown through the Office of Treaty Settlements (OTS).
Land claims, although they can be extremely complex, are relatively simple when
compared with the river claims. The complexities of river claims include difficulties
surrounding ownership of rivers, their constituent parts, and the interests of a range of
stakeholders in the continued management of the river. This article examines the
historical and contemporary context of the river claims, and analyses the implications
and issues surrounding potential solutions to these claims.
Key words: land claims, claims to rivers, Maori, Crown, Office of Treaty
Settlements, river ownership, river management.
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Introduction
Maori and Pakeha in New Zealand have been disputing the property rights over rivers
and streams for over 100 years!. At present there are several major claims relating to
the ownership of rivers, one of these being the Waikato-Tainui claim for ownership
and control of the Waikato River, which runs from Lake Taupo in the centre of the
North Island. Te Atihaunui-a-Paparangi is claiming ownership and control of the
Whanganui River. The New Zealand Government has, in recent times, entered into
discussions with Maori regarding these long-held grievances2•
The precedent for such claims to rivers as the Waikato-Tainui claim, lie in the'
settlement of Maori claims to land, the majority of these settlements having been
made within the last decade. The river claims however, raise new complications for
those trying to resolve grievances. Some of these complications involve different
conceptual/cultural definitions of river ownership, and the assumption by the
government of the ownership of all navigable rivers such as the Waikato and
Whanganui.
In this article we will first provide a background to the current claims and then move
on to providing a brief summary of the development of water rights (and particularly
rights to rivers), then describing in more detail the specific challenges facing the
settlement of river claims. Some of the available options for the settlement of the
property rights disputes will then be introduced and discussed, including the
implications of those property rights solutions.
1 In the case of the Whanganui River, the dispute can be traced back to a parliamentary petition in 1873
(Waitangi Tribunal, 1999, p4).
2 Both Waikato-Tainui and Whanganui Maori are discussing their historical river claims with the
Crown, although the discussions are not focussing on native title or customary rights (Ministry of
Justice, 1999, p2).
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Background
Early colltact
In the late eighteenth century the land that would become known as New Zealand had
a Polynesian culture with distinct regional variations (Owens, p28). Although Abel
Tasman had visited the country in 1642, and been challenged by a Maori war canoe
(Asher & Naulls, p9), it was the arrival of British explorer James Cook in 1769 that
spelled the beginnings of European contact. In six and a half months Cook mapped
much of the coast (Owens, p29). As the 18th century progressed, traders gradually
took the place of explorers and early relationships between Maori and Europeans were
usually of mutual convenience and economic benefit (Owens, p31). Maori traded
food and water, timber and flax, for pigs, potatoes, metal tools and muskets (Asher &
Naulls, p9). Permanent non-Maori settlers began arriving in numbers in the late
1830s, the British resident, James Busby arriving in 1833 (Orange, 1990, p39). The
numbers increased in 1839 when it became known that the British planned to annexe
New Zealand (Owens, p50).
The Treaty ofWaitangi
Captain William Hobson arrived in Jan 1840, announcing his appointment as
Lieutenant governor. Hobson and his staff, with some assistance from Busby, drew
up the Treaty of Waitangi, although Hobson was not legally trained and had no legal
advisor (Owens, pSI). On the 6th February 1840,46 chiefs signed the Treaty (Asher
& Naulls, pI2). Four copies of the Treaty were circulated (2 in English, 1 in English
& Maori, and I in Maori), and another 530-540 signatures collected (Orange, p260)
In May 1840, on the basis of signatures collected, Hobson issued 2 proclamations of
sovereignty: the first over the North Island by right of cession and the second over the
South and Stewart islands by right of discovery (Orange, p60). The source of much
disagreement regarding the Treaty has centred on the issue of sovereignty. The all-
important transfer of sovereignty was not clearly conveyed to all signatories. The
Treaty guaranteed 'te tino rangatiratanga', the full authority of chiefs over their lands,
dwelling places, and other valued treasures (taonga). The Chiefs believed that they
had ceded 'kawanatanga', the governorship of the country (Orange, 1990, p43).
However, a number of chiefs including the influential Waikato chief Te Wherowhero
did not sign the Treaty.
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Te Wherowhero himself did not see any contradiction between standing on his own
authority and entering into friendly relations with the British (Working paper).
Land Purchase and The New Zealand Wars
Disputes between Maori and the Crown mostly centred on disagreements over land
sales. The 1860s saw these disputes leading to the New Zealand Wars, which had a
number of causes but were mostly related to the land issue. The outbreak of war at
Waitara in 1860 was the result of a dispute over a land sale. On the 12'h of July 1863
the British invaded the Waikato, beginning the largest and most important of the NZ
wars (Belich, 1990, p90). For brevity, only a summary of the Waikato conflict is
included in this article. Land had become the focus of economic and political
confrontation between Maori and Pakeha (Sorrenson, pI49). In the Waikato, the
conflict centred on the formation of the Kiingitanga (Maori King) movement which
opposed the sale of Maori land, and desired autonomy. Pressure from land-purchase
agents, and increasing economic and political pressure were motivators for
Kiingitanga. The Kiingitanga represented the maintenance of tribal authority and the
independent authority of the people (Waitangi Tribunal, 1996, p63). The settler
government saw the Kiingitanga as a threat to the Queens sovereignty over New
Zealand, and so invaded the Waikato with the intention of crushing the Kiingitanga
movement. The Kiingitanga survived the war, but could not prevent the Raupatu of
their lands or the usurpation of their authority over the Waikato (and Waaipa) River.
Confiscation ofLand (Raupatu)
The New Zealand Settlements Act 1863 provided the NZ government with the power
to confiscate the lands of those deemed to be "in rebellion" against the Crown. As a
result of the war, in 1864-5 the government confiscated some 1.2 million acres of
Maori land in the Waikato (see Table 5, Sorrenson, p158) from which about 300,000
acres was returned. In the selection of land for confiscation, fertility and the strategic
location of land were more important than the owner's part in rebellion3 (Sorrenson,
p159). Despite some early difficulties, the confiscated land was, in due course,
occupied and became thriving settlements.
J Probably constituting an illegitimate confiscation under the Settlements Act.
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War, confiscation, and military settlement considerably expanded the European
frontier (Sorrenson, p159) and enabled the settlement of the central North Island.
The Settlement of the Waikato-Tainui Land Confiscation Claim
The Sim Commission acknowledged the injustice of the confiscations in the 1920s,
and an annual compensation payment agreed to in 1946 (Ward, p54). On 16 March
1987 Robert Te Kotahi Mahuta, on behalf of himself and members of Waikato-
Tainui, the Tainui Maori Trust B<?ard, and Ngaa Marae Toopu, submitted a claim to
the Waitangi Tribunal under the Treaty of Waitangi Act 1975 (NZ Govt, 1995, pIO).
This claim followed the 1985 amendment to the ToW Act, extending the Tribunals
authority to historical claims (working paper). In 1989 the Crown and Waikato
entered into direct negotiations (NZ Govt, 1995, pI 0). The 1994 Heads ofAgreement
was reached mainly as a result of direct negotiation between the Minister in Charge of
Treaty Negotiations, Douglas Graham, and the principal Tainui negotiator, Robert
Mahuta (Ward, p54). The Deed of Settlement, signed on 22nd May 1995, involved the
return to Tainui ownership of some 15,000 hectares of land, monetary compensation,
and an apology from the crown4. The total value of the package was estimated at
$170 million (Ward, p54). In return, Tainui agreed to accept the payments as full and
final settlement of Treaty claims in respect of confiscated land. Other major elements
of the Waikato-Tainui claim, such as the claim to the Waikato River were excluded
from the settlement (Ward, p54-5).
The 1990s have seen the government preferring to engage in direct negotiation with
claimants, as was the preference of the then Minister in Charge of Treaty Settlements,
Douglas Graham (Ward, p41). The 1990s have also seen large numbers of claims
brought before the Tribunal5, and a number of significant settlements have come
about over this period. The first major Treaty settlement was the fisheries settlement
of 1992 (Ward, p43). The estimated value of this settlement was $170 million
(Ministry of Justice, 1999, p4). The settlement of some land and the fisheries claims
will be followed by further settlements including river claims.
'As recorded in the Waikato Raupatu Settlements Act 1995.
'To date there are some 700 unsettled claims lodged with the Tribunal (Ministry of Justice. 1999, p3)
Conflict and the Evolution of Property Rights to Rivers and Streams in New Zealand
History of Water Rights with respect to Rivers
In looking back at the history of rights to rivers and their waters, it is useful to divide
the first part of the discussion into Maori and Pakeha views on river ownership, as
these views were to determine the rights of access and use until the governmerit
assumed effective control, which will form the basis of the latter section.
Pakeha Views ofRiver (water) Ownership
Pakeha views of river ownership are based around concepts adopted from English
common law, and from the perception of rivers as public property. The perception
amongst Pakeha New Zealanders that rivers are public property is largely the result of
a plethora of legislation that has enabled the Government to control the use of rivers
(and water) for agricultural, industrial, drainage, town, and recreational uses
(Waitangi Tribunal, 1999, p98).
English common law had been presumed to apply in New Zealand from the time of
settlement, and was given statutory force when the English Laws Act 1858 deemed
that English law was applicable from 14 January 1840, the date Hobson issuedlthe
proclamations of sovereignty over New Zealand. The important doctrine of English
common law as it applies to the ownership of rivers is the maxim ad medium filum
aquae. By this doctrine, the presumption is that the non-tidal parts of riverbeds are
owned by the owners of the adjacent lands to the centre line of the river. The
Government however, asserted its ownership of rivers deemed 'navigable', and
despite debate surrounding the issue the situation was resolved by statutory
intervention in 1903, when section 14 of the Coal-mines Act Amendment Act 1903
vested the beds of all navigable rivers in the Crown (Waitangi Tribunal, 1999, ppl6-
19). Also in 1903, the Crown assumed the right to control rivers specifically for the
purpose of hydroelectric power generation via the Water Power Act of that year
(Waitangi Tribunal, 1998, p41). This Act granted the government a full monopoly on
the use of rivers for hydroelectric power generation. Akin to the Pakeha perception
that rivers are public property is the concern for continued public access to rivers for
largely recreational purposes. This concern for public access has been growing in
recent years (Waitangi Tribunal, 1999, p93) and contributes to Pakeha concerns
regarding the Maori river claims.
-a.
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Maori Views ofRiver (water) Ownership
The primary distinction between the Maori and Pakeha views on river ownership is,
as alluded to above, that Maori view rivers as a whole, rather than as being divided
into bed, water, and bank as in the Pakeha view. To Maori, a river is a taonga, a
valuable resource to those who possess it and has its own separate mauri (life force)
(Waitangi Tribunal, 1998, p84). Counsel for the claimants in the Whanganui River
claim argued that: "the river is seen as a living entity with its own personality and life-
force, and as an indivisible whole, not something to be analysed by the constituent
parts of water, bed, and banks, or of tidal and non-tidal, navigable and non-navigable
portions" (Waitangi Tribunal, 1999, p23).
In terms of both land and rivers, Maori people viewed themselves as permitted users
of ancestral resources. In terms of potential threats from other such descent groups,
'possession' and 'control' were the concepts used. Within individual hapu, the use of
resources such as those of the river, were conditional on obligations to ancestral
values and future generations. But they did not think in terms of 'ownership' as
understood in English common law, with its associated concepts of rights of use and
alienation. This does not mean that Maori did not own the rivers, because possession
in the Maori sense should have been equated with the English concept of ownership.
The Treaty of Waitangi itself recognises the equality of these two concepts by
guaranteeing Maori the undisturbed possession of their lands and estates so long as
they wished to retain them in their possession. Maori rights to land and waterways
were based on their usage and possession, from which ownership has been derived in
the Native Land Court. English common law assumes the reverse; use rights corne as
a result of ownership (Waitangi Tribunal, 1999, p49).
In terms of the ownership of water, the Maori view of rivers as single indivisible
entities, would lead to the logical conclusion that possession of the river included
possession of the water itself. According to the Waitangi Tribunal: "in terms of law,
that which Maori possessed must be determined by what they possessed in fact, and
not by reference to that which may be legally possessed in England. If the river is
regarded as a whole ... the water is an integral part of the river that was possessed, and
was possessed as well" (Waitangi Tribunal, 1999, p50).
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Rights to use rivers and their waters in New Zealand
Pakeha views on water use were set in the rules and definitions of English common
law, which became official via statute in 1858. These common law rules were to
largely prevail until 1967 and so it is useful to briefly describe the major water rights
at common law. Under common law, riparian owners had the right to use water, a
right to the flow and purity of the water, and other incidental rights including the
conditional right to erect structures on the bed of a river or stream. A summary of the
main common law rights to water is given below:
Natural Rights ofLandowner
a) Right to take surface or underground percolating water in any quantities (with no liability for
diminishing a neighbours water supply):
b) Right of a riparian owner: (i) to take stream water in any quantities for 'ordinary' purposes in the
use of riparian land (for domestic purposes and stock); (ii) to take or divert stream water (subject
only to returning it) in reasonable use of riparian land for 'extraordinary' purposes (e.g. irrigation
or industrial uses); and (iii) to receive the unimpeded flow of stream water from higher riparian
owners.
c) Right to discharge surface water on ones own land;
d) Natural drainage servitude (at least outside towns), under which lower land of one owner must
receive surface water naturally flowing or discharged from higher land of another, even if
concentrated (within reason) in natural use of the higher land.
Acquired Rights of Landowner
The following rights are acquired by grant or easement:
a) To take water from a source on another's land;
b) To discharge water on another's land;
c) To convey water through another's land.
(From Williams & Nolan, 1997, pp25 1-252)
For Maori, the rights to use a rivers resources were divided into iwi, hapu, whanau,
and individual rights. Each hapu was said to have rights over specific areas, and
whanau and individuals had rights to certain sections within those areas. These rights
did not extend to making any significant changes to the constitution or ownership of
the area without the permission of the entire hapu (McCan & McCan, 1990, p13). For
Pakeha, rights to use the other resources of the river as with water were determined
largely by who owned the adjoining land.
Frank Scrimgeour and Qucnlin Way - June 2000
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The New Zealand government had from a relatively early time, introduced legislation
assuming the right to control and license private uses of water. The Gold Fields Act
1862 established specific water rights for mining, the Mines Act 1877 saw the
appointment of a registrar to licence the taking of water, while the Public Works Act
J882 granted the government power to take charge over the use of water supplies.
The Water Power Act 1903 as mentioned above granted the government the sole right
to use water for generating electricity (Roche, 1994, pI6-18). The River Boards Act
of 1908 established River Boards and installed in them the power to create river
works. The Soil Conservation and Rivers Control Act 1941 made provisions for local
authorities to undertake flood protection works, and works to promote soil
conservation (Forest & Bird, 1992, ppI23-4).
This plethora of legislation represented something of a piecemeal approach to the
government's assumption of control over the management of water and rivers. It was
not until 1967 that a comprehensive and integrated structure for water and soil
management arrived in the form of the Water and Soil Conservation Act (WSCA). In
terms of water resources, the WSCA eliminated the common law rights to the use of
water and in its place established a complex regulatory structure for the administration
and control of these resources. Regional water boards heard applications for water
rights, and granted particular users: "the right to dam, divert, take or use natural water,
or to discharge natural water or waste into natural water, or to discharge natural water
containing waste onto land or into the ground" (Williams & Nolan, 1997, pp252-265).
Today the government assumes the right to control, manage and allocate water uses
under the Resource Management Act (RMA) 1991. The purpose of the RMA is to
promote the sustainable management of natural and physical resources. The RMA
brought together a range of legislation relating to the management of land, water and
other resources. The functions of the regional water boards have been transferred to
regional councils, to whom individuals must apply for a resource consent. In terms of
rights to water and rivers, resource consents are required for the taking, use,
damming, or diversion of water, and also for the discharge of contaminants into water,
unless the activity has been expressly provided for by a rule in the regional plan.
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Settlements and Rivers
The last decade has seen a marked increase in the level of activity regarding the
settlement of outstanding Treaty claims. In September of 1992, the government
announced its commitment to the full and final settlement of historical treaty claims
within a 10-year period. Although this goal has not been achieved, significant
progress has been made, and several major claims have been settled (Ward, 1999,
p43).
It was the Waikato-Tainui settlement in 19956 that was the first major land claim
settlement. The mid-1990s had seen a number of other much smaller settlements
made, but it was the Ngai Tahu settlement in 1998 that represented the next major
settlement of long-standing land claims. The Ngai Tahu claims related to Crown
purchases of land between 1844 and 1865, covering three quarters of the South Island.
The prices paid by the Crown were so small relative to the vast areas of land involved
as to be derisory. In addition to the low prices, promises of ample reserves and
continued rights to pounamu were not met. The negotiation of a settlement took a
number of years following the release of the Waitangi Tribunals report on the claims
in 1991. The settlement eventually reached in 1998 comprised of properties estimated
to be worth at least $170 million (Ward, 1999, p55-9)
In 1994, the government issued its "Proposals for the Settlement of Treaty Claims",
commonly known as the 'fiscal envelope' due to the non-negotiable $1 billion cap
placed on settlement payments for all claims over a 10 year period. The proposals
however, also contained a number of other important points, including the
government's apparent position on the nature of Maori interests in waterways. The
1994 Proposals recognised only 'use' and 'value' interests in the natural resources on
land in contrast to the Maori claim of an 'ownership' interest (Ward, 1999, pp52-3).
This is where the primary difference lies between the land claims summarised above
and the river claims.
6 As outlined in the Background
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Conflict and the Evolution of Property Rights to Rivers and Streams in New Zealand
This difference in views is reflected in the differences between Maori and Pakeha
views of river ownership as introduced in the section 'History of Water Rights'. In
Pakeha views of river ownership, the river as a whole cannot be owned; only the bed
can be owned. Maori view the river as an 'indivisible entity' and it is
incomprehensible to think of the river in terms of its constituent parts. Therefore a
Maori claim to a river such as the Waikato or Whanganui, has wider implications than
just the ownership of the bed. Maori claim that they were in possession of the river(s)
at the time of the signing of the Treaty that guaranteed them the undisturbed
possession of their lands and estates. The counter claim is that Maori did not own the
rivers as understood by the European concept of ownership and as such did not have
proprietary rights.
The ownership of running water is a contentious issue, and one raised by the
consideration of rivers as single entities. At common law there is no certainty
regarding the ownership of running water, instead common law focused on use rather
than ownership. The government, through the Resource Management Act, has the
assumed right to control, manage, and allocate water uses, even though this piece of
legislation does not address the issue of ownership (Waitangi Tribunal, 1999, p21). In
the Waitangi Tribunals report on the Whanganui River claim, the dissenting opinion
of Tribunal member John Kneebone was centred on this issue. In his words:
"Humanity has never commanded authority over natural water as it evaporates,
precipitates, freezes, melts, and flows. No New Zealand government, nor government
elsewhere, has laid a general claim to the ownership of water. Humankind and all
other life is dependent on water. It is borrowed from nature, made use of, then
retumed to be cleansed and refurbished. The general privatisation of natural water
is not a practicable option." (Waitangi Tribunal, 1999, p346)7
The perception of rivers as public property, and the interests of current river users are
both issues adding to the complexity of river claims as opposed those regarding land.
Land is easily regarded as being privately owned, but rivers are generally regarded as
part of the public domain, not owned by individuals but managed by the government
7 This view, like other views presented in this paper needs to be critiqued. There is a distinction
between positions taken and the arguments used to support those positions.
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for the benefit of all. This perception, as mentioned earlier, is based on the
government's assumption of the right to control the use of rivers and water. The
regular exercise of such powers can create the public impression that the government
owns the rivers or at least holds them on behalf of the public (Waitangi Tribunal,
1999, p98).
Land is usually also only subject to one particular use, usually by one particular user.
Rivers in New Zealand are used by a wide variety of people, from recreational to
industrial users. Therefore a wide variety of stakeholders exist, and must be taken
into account when considering the ownership or management of rivers.
It was these additional complexities that resulted in the Waikato River being excluded
from the 1995 settlement between the Crown and Tainui. In the Waikato Raupatu
Claims Settlement Act 1995, section 8(2)(a)(i) specifically refers to the Waikato River
as being an 'excluded' claim. This means that although the claim to the river was not
settled as part of the land claims settlement, Tainui were given the right to present the
Waikato River claim at a later date, a claim that is currently being directly negotiated
with the Crown.
Summary of Current Maori River Claims in New Zealand
The following is a summary of three major river claims in New Zealand. The
summary of these three claims is intended to be illustrative, not exhaustive of Maori
claims to rivers in New Zealand.
The Waikato River claim:
The Waikato River is New Zealand's longest waterway and its 450km length runs
from Lake Taupo in the centre of the North Island, to the sea at Port Waikato. It is
also the countries most utilised waterway, being used for drinking water supplies,
industrial discharge and runoff from dairy farms, and its hydroelectric power stations
provide 30% of New Zealand's electricity (WRC, 1993).
Frank Scrimgeour and Quentin Way - June 2000
- II - Fmnk Scrimgeour and Quentin Way - June 2000 - 12-
....
I\)
o
Conflict and th~ Evolution of Property~.!.ghtsto Rivers and Streams in New Zealand
The claimants are the people of Waikato-Tainui, who have a unique relationship with
the Waikato River. The River is aTe Tupuna Awa, or ancestral river to the Waikato-
Tainui people. It represents the mana and the mauri of the Tainui tribes.
The basis of the Waikato-Tainui claim to the Waikato River is one of Raupatu.
Raupatu claims relate to lands (or rivers) taken or confiscated by force by the colonial
government. In the case of the Waikato River claim, Raupatu is said to have begun
with the British invasion of the Waikato in 1863 following concerns over the rise of
the Kiingitanga (Maori King movement) as a challenge to the authority of the Crown.
The Whanganui River claim:
The Whanganui River flows from Mt Tongariro in the central North Island to enter
the Tasman Sea near the city of Wanganui. At 290km it is the second longest in the
North Island (McLauchlan ed, 1995).
The claimants are the people of several Whanganui River hapu, collectively known as
Te Atihaunui-a-Paparangi (Atihaunui). The claim is not new; in fact it began in
petitions in the 19th century and has continued in various forums for over 100 years
(Waitangi Tribunal, 1999, p3). Atihaunui, by this claim, are seeking the restoration of
the mana (authority) in the River. Atihaunui seek more than the mere right to be
heard in decisions regarding the River, and the resources necessary for a fair hearing.
They believe that the power to make decisions regarding the River should be vested in
them.
The basis for the Atihaunui claim to the Whanganui River is that they believe that the
River was never freely or willingly surrendered to the Crown, but that Crown acts,
policies, practices, and omissions combined over the years to relieve them of control.
The essential question with regards to the claim is whether Maori interests in the
River were ever extinguished, and if they were, whether or not this was done in
accordance with the Treaty ofWaitangi (Waitangi Tribunal, 1999, pI).
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Te Ika Whenua Rivers claim:
The Te Ika Whenua rivers claim relates to the Rangitaiki, Wheao, and Whirinaki
Rivers located in the Eastern Bay of Plenty. These rivers headwaters are in the
Urewera and Kaingaroa plateau, and flow down to the Galatea Plains that are the
traditional rohe (territory) of Te Ika Whenua, before entering the sea in the Bay of
Plenty (Waitangi Tribunal, 1998, pI). The Rangitaiki River is the major river of the
three, and is the fourth longest river in the North Island (McLauchlan ed, 1995).
The claimants in this case are known as Te Ika Whenua, which is a collective name
for the four hapu it represents (Waitangi Tribunal, 1998, p3). Te Ika Whenua are, via
this claim, seeking recognition of their tino rangatiratanga (sovereignty) in relation to
the Rivers. In the claimants view, a system of recognition would recognise their right
to develop the resource, assure their authority in relation to management of the
Rivers, and compensates the claimants for past breaches of the Treaty (Waitangi
Tribunal, 1998, p5).
The basis of the Te Ika Whenua rivers claim is similar to that of the Whanganui River
claim. The claimants believe that they never freely or willingly surrendered the River
to the Crown, but that Crown acts, policies, practices, and omissions combined over
the years to relieve them of control.
Where To From Here?
Given these claims, how can they be resolved? This paper presents four stylised
responses. All of these can be adapted. The four options in essence represent the
different positions in the continuum between Crown control and Iwi control.
Option A: Enhanced role within current system (Figure 1)
The first option for the settlement of river claims is to offer the claimants an
'enhanced' role within the current system of resource management. A range of
devices exist to achieve this aim, and precedent comes from the Ngai Tahu settlement
where the following devices were used.
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These devices relate to specific sites (including wetlands, lake and river beds in
addition to land) as identified in the Ngai Tahu Claims Settlement Act 1998.
The Statutory Acknowledgement
The Statutory Acknowledgement (SA) is an acknowledgement by the Crown of the
'particular cultural, spiritual, historic, and traditional association' of Ngai Tahu with
specific areas identified in the Act. The SA serves the following purposes, it (l)
requires the consent authority to forward summaries of relevant consent applications
to Ngai Tahu8, (2) requires consent authorities, the Historic Places Trust, and the
Environment Court to have regard to the SA as it relates to a particular area when
necessary, (3) allows the relevant Minister of the Crown to enter into a deed of
recognition (see below), and (4) enables Ngai Tahu to cite SA's as evidence of Ngai
Tahu's association to the statutory area.
The Deed of Recognition
The purpose of a deed of recognition is to ensure that Ngai Tahu are consulted, and its
views given 'particular regard' in the administration of areas recognised in a statutory
acknowledgement; where a Crown body is responsible for the administration of that
area.
Both the statutory acknowledgement and the deed of recognition are not intended to
affect the exercise of power by any individual or entity carrying out its duties and
functions at law. So neither of them has any significant power over those involved in
the decision-making processes. Nor do they grant property rights, or alter the rights
and interests of any person not a party to the deed of settlement.
The Statutory Advisor Role
The 1998 Act also appointed Ngai Tahu as a statutory advisor to the Minister of
Conservation. Ngai Tahu can, as a result, provide advice directly to the Minister
concerning particular sites when the Minister is "considering any draft conservation
management plan or conservation management strategy... or any national park
management plan ....or formulating written recommendations to the New Zealand
II A relevant consent application is one for 'activities within, adjacent to, or impacting directly on
statutory areas' .
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Conservation Authority". Ngai Tahu can as a statutory advisor only provide advice in
respect of particular sites as listed in the 1998 Act, and the Minister of Conservation is
only required to "have particular regard" to any such advice provided.
Topuni
A 'Topuni' is an area of land administered by the Department of Conservation under
its various statutes, which has an overlay of Ngai Tahu values placed upon it by the
1998 Act. These Ngai Tahu values are to be preserved, and taken into account when
considering actions or management plans etc.
Option B: Claimant given Consent Authority Status (Figure 2)
Option B involves some movement towards a form of collaborative governance.
Changes to the RMA could be made to include the possibility of an Iwi Authority
becoming a consent authority with regard to a particular resource, in this case a river.
Separate legislation may be needed to establish each particular 'new' consent
authority, if this solution became the precedent for river claims, to avoid continued
amendments to the RMA itself.
The Iwi based consent authority could work beside, or in the place of the current
authority that is responsible for the management of the river. If they were working
side-by-side, prospective applicants would require a resource consent from both
authorities before beginning an activity. This would effectively double the effort
required on the part of applicants and the cost, unless joint hearings and
complementary consenting procedures were established. Problems may also arise
where the two authorities are in disagreement, recourse in this instance would
probably be to the Environment Court, again at greater cost to the applicant.
If the Iwi consent authority were working independently, this may raise concerns
among those outside the particular Iwi, that a body appointed from within a specific
group has replaced a democratically elected management body, at least as it relates to
the river. Concern may also exist as to the accountability of such an appointed body,
would the Ministry for the Environment be responsible for overseeing its operation?
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Also, whether operating independently or aside an existing consent authority, there is
the issue of who is responsible for the formulation of policy. Would the new Iwi
based authority be able to assume the full functions of a consent authority over such a
narrow jurisdiction? If they were co-existing with the traditional consent authority
would both create their own plans?
Option C: Joint Governance (Figure 3)
A joint governance approach would see the claimants and the Crown equally sharing
in governance of the river. It solves the problems associated with the presence of two
independent consent authorities under option B, by instead creating a single joint
governance body with supporting management structures. This body should consist
of equal numbers of members from the Iwi concerned, as well as representatives of
the Crown.
It may either take the place of the existing consent authority for matters concerning its
river, or it may be placed in a position where it is responsible for formulating policies
and setting goals for the management of the said river, which the consent authority is
then bound to follow.
This form of solution was recognised by the Waitangi Tribunal in its 1999 Whanganui
River Report as a solution that enables the restoration of the claimants' mana over the
river, while recognising the need to retain the competence and management
experience of the current authorities.
The question arises as to whether there are any precedents for such an arrangement.
And if not, the likeliness that this will form a precedent for the settlement of river
claims, and for claims to natural resources in general. Whether or not all river claims
can be settled in the same manner is debateable, considering the different
circumstances of the claims and different aspirations of the claimants. This approach
has the benefit of taking the Treaty of Waitangi seriously and potentially is a path that
could lead to settlement.
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Option D: Transfer full ownership ofriver to claimants (Figure 4)
This would require the transfer of the river in its entirety to the particular claimants.
Not just the return to the claimant's ownership of the bed, but the ownership of the
river as a whole. Ownership in this context is based around the Maori views on river
ownership, and so the idea of the river in its entirety being vested in the claimants will
be hard to understand to those familiar only with Pakeha views of river ownership
Special legislation would be required to achieve this outcome, as there is no current
provision in New Zealand law for the ownership of anything beyond the bed and
banks of a river. This legislation would also need to outline whether the claimants or
the relevant consent authority have responsibility for management of the river, and
what the relationship between these two parties should be.
The transfer of ownership of the river would explicitly include ownership of the
flowing water. The effective granting of private property rights over freely flowing
water to a body other than the Crown is likely to be controversial. It would also set a
precedent with far reaching implications. This may further develop opportunities for
new resource management practices.
This option is likely to be vigorously opposed by current river users and the public at
large, fearful that their future access to the river might be at risk. If the relevant
consent authority retains its resource consenting role under the RMA in respect of the
river, then a prospective applicant would require not only the resource consent but
also the permission of the rivers owners before beginning any activity that has a direct
or indirect effect on the river in question.
Implications of Alternative Settlement Options
Implications of the Waikato River claim:
Waikato-Tainui wants their mana (authority) to the River to be restored. Ownership
of the River is not the issue, but rather the health and ecology of the River. Tainui
wish to see the overall health of the River restored, and do not believe that the current
management regime under the RMA will achieve this aim.
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Waikato-Tainui desire recognition from the government of their right to ensure the
restoration of the health of the River. These rights extend to Waikato-Tainui sharing
in decision-making and management concerning the River.
This would require a far more prominent role for Tainui in the management of the
River. For example, Tainui and Environment Waikato would have to reach some
agreement regarding the granting of discharge permits, and other permits for water
uses.
If Tainui were granted ownership of the River then this would have significant
implications for the series of hydro-schemes that have been constructed along the
River. If Tainui had ownership of the river then the owners of the hydro dams would
be required to negotiate and pay for the continued use of the river for electricity
generation.
Implications of the Whanganui River claim:
The implications of the Whanganui River claim are also quite significant. The
claimants disagree with the taking of water from the Whanganui River for the
Tongariro power scheme, and so if the scheme were to continue, compensation for the
taking of the water would be required. The claimants would also be entitled to
compensation for gravel extraction that has taken place from the River.
The Waitangi tribunals report on the Whanganui River proposed two options for
consideration in negotiations. First, ownership of the River could be vested in the
claimants, maintaining the management regime of the RMA. Therefore both a
resource consent and the owners' permission would be required.
The other option proposed was that the Whanganui River Trust Board be added as a
consent authority in terms of the RMA, acting severally and jointly with the current
consenting authority. Again permission of both institutions would be required before
an activity could take place.
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Implications of the Te Ika Whenua Rivers claim:
If the tino rangatiratanga of Te Ika Whenua is recognised by the Crown, then a joint
management regime for the rivers is necessary. This regime must recognise tino
rangatiratanga, whilst also taking into account the interests of other river users.
Compensation would be required for the appropriation of rights in the rivers for the
production of hydroelectric power, and some form of continuing compensation would
be required for the continued use of the rivers for hydroelectric power generation.
The Crown would, by recognising tino rangatiratanga, also have an obligation to
restore the native fishery in the rivers and guarantee Te Ika Whenua continued
customary fishing rights in the rivers (Waitangi Tribunal, 1998, p145).
Conclusions
Property rights for rivers in New Zealand are contested. The resolution of these
competing claims requires the development of new governance and management
structures. Potential strategies need to be developed and analysed to test their
acceptability against economic, environmental, management and political criteria.
Any resolution to the claims will involve a substantive transfer of authority to Iwi.
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Figure 1 - Option A: Enhanced role for Iwi within current system
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Figure 3 - Option C: Joint Governance of River
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Table 1: The New Zealand and Australian economies
June estimates 1999.
Source: OECD Statistics Main Economic Indicators October 1999, Statistics New Zealand Key Statistics
December 1999, Reserve Bank of NZ Financial Statistics August 1999, International Monetary Fund
International Financial Statistics November 1999, Australian Bureau of Statistics Key National Indicators
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Early tradeJ
The links between New Zealand and Australia start with European settlement. For a
brief period, up until 1841, New Zealand was administered from New South Wales. In
this period trade between New Zealand and Australia was significant, with Australia
taking the largest share of New Zealand exports up until 1880 (see Table 2).
In the twenty years between 1880 and 1900, however, technology in the guise of
refrigeration created a new market in the south-east corner of Britain that distorted
trading patterns, in a form of Dutch disease, lasting at least eighty years.
For even longer New Zealand and Australian economic relations were dominated by
politics in Britain. One senior diplomat described the relationship with Australia in the
following terms:
"New Zealand and Australia did not interact with each other directly across the Tasman,
but only indirectly through agiant mirror placed in Britain".2
An attempt was made in 1906 to construct a preferential arrangement between the two
countries. This failed when the New Zealand Parliament did not ratify the tariff
preference scheme.
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CER: The cornerstone ofNew Zealand's trade policy
Introduction
In a small open economy heavily dependent on trade, such as New Zealand, small
changes in New Zealand's international trading environment have major impacts on
economic well-being. The simple fact is that small countries are far more vulnerable to
economic change than large countries. To progress, make the best use of its resources
and overcome their natural disadvantages, smaller nations need to foster an efficient
economic environment. An efficient trade policy is an important part of any small
country's economic policy and is a vital component for improving the standard of
living.
So the simple answer to why economists are interested in trade policy, particularly in a
small open economy, is that we want the most efficient structure possible. That leads
neatly on to why CER is important to New Zealand. It is not just because Australia is
the closest most important market, but:
The Agreement has an efficient structure.
It is economically logical.
It is consistent and seamless with other trade policies that New Zealand wishes to
follow.
This paper, funded by the Foundation of Research Science and Technology, is part of a
wider suite of papers looking at trade. Its focus is trade policy and represents work in
progress.
Australia and New Zealand
It would be difficult to find two sets of peoples more culturally alike than Australian
and New Zealanders. While the two economies have different GDP drivers that fund
their respective living standards, New Zealanders and Australians have many
common elements in their heritage. Most importantly is New Zealand's and Australia's
shared colonial past with Britain and the influence that the British way of life has had
on each country (more so in New Zealand). Australia's proximity to New Zealand and
common aspects of our joint heritage form part of the "cultural glue" that has allowed
the two nations to forge close economic ties.
The modern Trans Tasman relationship is based on both economic and security
considerations. At the heart of the economic relationship is the Australia New Zealand
Closer Economic Relations Trade Agreement (ANZCERTA or CER). Table 1 gives an
outline of the two economies. It is immediately apparent that the combined size of the
two economies is not large. To generate wealth in order to sustain current standards of
living both countries are dependent on exports. The New Zealand economy being
much smaller is even more dependent on exports than Aush·alia. The need to export
has been a source of acrimony (1880-1960) and harmony (pre 1880 and post 1960).
Table 2 shows the importance of the trading relationship between Australia and New
Zealand. In the 1860s Australia was New Zealand's most important market. With the
advent of refrigeration exports and imports were skewed in the direction of Britain. It
is only with the decline in importance of the British market and the withdrawal of
protection on New Zealand manufacturing that the Australian market has become
significant again in the 1990s.
Economic indicators Australia New Zealand
PopUlation (million) 18.9 3.8
Persons per square km 2.5 14
PopUlation growth 0.4 0.5
Labour force (million) 8.7 1.8
Unemployment rates 7.4 7.0
GOP ($NZ thousand miiiion) 705.3 100.1
Exports (total NZ$ miiiion) 8143 1850
Exports as a %of GOP 11 18
Overseas debt (total NZ$ miiiion) 108359 101940
cpr change since March 1999 0.9 0.2
quarter
Total
22.7
10.5
805.4
9993
210299
NZtER CER: The cornerstone of New Zealand's trade policy
1 For a more detailed account see Holmes (1966).
2 Discussions with the Author (Grosser, 1999).
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Table 2: Trade with Australia: Imports and exports
Percent share
Exports to Australia Imports from Australia
1860 27 42
1870 46 36
1880 21 31
1890 15 17
1900 14 17
1910 9 14
1920 5 17
1930 3 8
1940 3 16
1950 3 12
1960 4 18
1970 8 21
1980 13 19
1990 20 21
1999 21 22
__~~iJ!c~,'§~~!L~J'!e.YI...~~a-nd .__------------------------_.-.-'
In 1922 New Zealand and Australia signed there first trade agreement. Prior to this,
Australian goods had been imported into New Zealand at the same rate as British
goods, however, New Zealand goods that were imported into Australia entered under
the general tariff (a tariff for goods other than British). The Tariff Agreement
Ratification Act (1922) modified this, covering tariffs on 129 items to a level that was
mutually acceptable to both countries. The Agreement increased some tariffs (under
infant industry arguments) and reduced' others. All other items not mentioned
specifically were admitted to New Zealand and Australia at the preferred British rate.
Trade policy relations, at this time, were characterised by bitter disputes with each
nation attempting to stifle each others trade with higher tariffs and quarantine
restrictions.
In 1933 all tariffs were reduced in line with British rates as a result of the Ottawa
Agreement of 1932. These changes, according to Bollard and McCormack (1985) p17,
had little impact on Trans Tasman trade.
Similarly in 1944 New Zealand and Aush'alia signed the Australian and New Zealand
Agreement (the Canberra Pact). This was more to do with wartime solidarity than
h'ade. However, it did set up regular meetings between the two nations.
As Europe and Japan were rebuilt two important issues emerged:
After World War II world trade developed rapidly, particularly between OECD
nations,' With an eye on the protectionist policies of the inter-war period
3 Exports between GEeD nations grew at twice the rate of national income, Bollard and McCormack
(1985).
governments from industrialised nations initiated successive Rounds of
multilateral talks (GATT) to reduced tariffs on mainly manufacturing items,
facilitating the trade process.
Both New Zealand and Australia were aware that Britain was likely to join the
European Economic Community (EEC) "at some stage" - Britain had earlier joined
the EFTA, the European alternative to the EEC. Therefore the diversification of
New Zealand and Australian markets was a priority. Freer trade across the Tasman
Sea would help in developing new markets for each country's products.
It was against this background that the Australia/New Zealand Joint Consultative
Committee on Trade was formed in 1960. One of its main aims was to explore ways of
increasing bilater<jl trade.
TheNAFTA
Tire structure of tire Agreement
The first attempt at a freer trade area between Australia and New Zealand began in the
1960s.4 The British attempts to join the EEC added urgency, particularly for New
Zealand, to diversify markets for products that they produced.s In this respect the
combined Trans Tasman market was a natural extension of each country's trading
frontier.
The New Zealand - Australia Free Trade Agreement of 1965 was the outcome of the
attempt to combine the Trans Tasman market. It was expressed in the Treaty in the
following way: "[to) promote a sustained and mutually beneficial expansion of trade"
and ensure "as far as possible that trade within the Area [covered by the Agreement)
takes place under conditions of fair competition" [in Pomfret (1995) p178].
The realisation that closer economic ties would be beneficial to both nations was only
partly reflected in the NAFTA. Both nations were unable to deliver a comprehensive
trade agreement because of domestic concerns. The major feature of the NAFTA was
its restrictive coverage. Freer trade in goods and services was limited to those goods on
"Schedule A", which was appended to the treaty. The goods and services on the
"Schedule A" products, to a large extent, determined what was freely traded across the
Tasman.
The structure of the Agreement and the associated implementation details was
important to the NAFTA's eventual failure. For instance:
Those goods on "Schedule A" that faced import duties before the Agreement was
signed had eight years to reduce these duties to zero. Article 4, however allowed
this transition period to be extended for an unlimited time.
Article 5 dealt with quantitative restrictions. Those goods under quantitative
restrictions were to be abolished"at the earliest practicable date". Furthermore, to
allay New Zealand fears over any rapid dismantling of the import licensing system
4 Both countries were acutely aware of the impact of Britain joining the EEe. The EEC was attempting to
do to Commonwealth countries what Commonwealth countries had done to Latin American countries
in the Ottawa Agreement (1932), i.e., restricted access to the British market.
s The EEC market was not so important for Australia. Firstly, Australia had started full scale development
of its mineral deposits, fuelled by demand from the fast developing Japanese market (Australia had
signed a trade treaty with Japan in 1957 that partially liberalised trade between the two nations).
Secondly, the range of agricultural products, produced by Australia, was not as reliant on the British
market (relative to New Zealand),
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the elimination of quantitative restrictions would be engaged: "to the extent
permitted by the balance of payments" .
The establishment of new industries was an area that was almost exempt from the
Agreement. In both countries manufacturing was seen as a way of diversifying the
economy. One way of developing these infant industries, it was thought, was to
erect significant barriers, therefore, substantial waivers were written into the
Agreement to allow for "new" industry development (article 8).
Prevention of serious injury to each other's industries or future injury allowed for
the temporary suspension of imports (article 9).
Dumping or subsidised imports were prohibited (article 10) as well as the
imposition of further quantitative restrictions (article 11).
These h'eaty details allowed for wide interpretation with plenty of scope for
intervention by government and vested business interests. "Fair" trade meant different
things to do different participants. The NAFTA was designed to facilitate trade but in
effect its articles could be used to prevent competition occurring. Therefore more
efficient use of resources in each economy, which was the whole point of having an
agreement, was stifled.
The impact of tIle Agreement
The NAFTA Agreement tried to increase trade across the Tasman without damaging
either country's manufacturing industries. The Agreement was designed to run for ten
years and would be reviewed after that time. Since freer trade sharpens the
specialisation of both countries it would be expected that some indush'ies would gain
and others would lose (in both countries). Therefore, the idea of having a free trade
area and also protecting various industries at the same time increased the likelihood of
conflicting objectives.
These conflicts are clearly illustrated by the inability to move more items on to the
freely traded list - Schedule A. To get around this problem Schedule's "B", "C" and
"0" were created in 1973 in the hope that the items on these list would eventually
move on to Schedule A. It was also symptomatic of the difficulty of moving items into
the free h'ade category. Goods and services could not be moved onto Schedule A
because vested interests in each country would be hurt by freer competition across the
Tasman. In actual fact the end result was that there was very little movement of items
onto Schedule A and the good intentions of the treaty designers were not translated
into an adjustment process.
The mechanics of maintaining the Agreement was cumbersome. Twice yearly meetings
between ministers and officials of both nations were set up. Ministers and top officials
got bogged down in details that were taken to absurd levels. One of the most famous of
these was the discussion that decided how many pantyhose would be swapped for
Holden cars. In describing what seemed, with the benefit of hindsight, as near farcical
negotiations one senior New Zealand official apparently did a very good rendition of a
"fA] Bean for you and a pea for you" set to the tune of "Tea for two and two for tea"
(Scott, 1999). These meetings produced little reward, but were eXh'emely time
consuming.6
, These negotiations suited the New Zealand politicians of the day. It meant that they could see how
marginal changes to the trading regime impacted on the" middle voter". If certain industries in certain
key electorates were going to be affected in a negative way then progress on reform could be stopped.
The incremental approach was perfected by Muldoon.
The structure of NAFTA was deeply flawed - with ample opportunity for vested
interests to sabotage changes to the trading regime. The ability of interest groups to
stop change was extremely easy. Any changes could be halted almost with a visit to the
Minister's office. Politicians were subject to intense lobbying and were not protected by
the structure of the Agreement, since the Agreement specifically allowed for exceptions
(note the articles mentioned above). The trouble was that the most "sensitive" goods
were exempt. Unfortunately, around these "items" a whole rent preserving industry
sprang up to protect specific import licenses!
In hindsight the idea and rationale for NAFTA was naIve and reflected the wishful
thinking of ministers and officials of the day. It was the classic agreement between
nations whose politicians and vested interests did not want to have an agreement. Both
countries had highly protected manufacturing industries and trade had the potential to
wreck the protectionist piecemeal fa~ade built up since the depression. One trade
official described it as a "initial mating dance between two strangers" (Grosser, 1999).
One of the difficulties of the Agreement was that it was an inward looking Agreement
between Australia and New Zealand. It attempted to set up a restricted form of a
customs union. The lack of an outward focus (towards third countries) cut across the
fundamental principle of the General Agreement of Trade and Tariffs (GATT). That is
the Most Favoured Nations (MFN) status, where the concessions made on tariffs and
other trade barriers are passed on to all other members of the GATT. This was a
fundamental design fault that meant that vested interests on both sides of the Tasman
were able to tightly control trade and by implication: crop the rents from a protected
Trans Tasman market.
The actual impact of the Agreement was difficult to assess given the rising levels of
trade between OECD nations over this period, i.e., trade growth would have happened
without the Agreement. According to Bollard and McCormack (1985) Australian
exports peaked in the early 1970s while New Zealand exports rose steadily during the
period. Quoting Thomas (1983), Bollard and McCormack (1985) p18 suggest that: "the
relatively strong New Zealand penetration of the Australian market was due to
successive New Zealand devaluations, export incentive schemes and tariff reductions
in Australia, not the NAFTA."
Some of the more specific shortfalls of the NAFTA were spelt out by Bevan (1982) p5:
The tardy addition of items to Schedule A - 800 items, mostly minor, added to the
original one thousand strong list - mainly due to administrative haggling/ industry
objection.
The ability to remove sensitive items from Schedule A if necessary.
Many items on Schedule A were traded freely only in one direction.
The maintenance of non-tariff barriers (for example, subsidies and tax incentives).
The detrimental effect of high transport costs.
• The complete absence of item additions to Schedules C and D.
In the late 1970s international realties imposed themselves on New Zealand. The Tokyo
Round of GATT was bought to a shuddering conclusion by the chief US negotiator
Strauss, who had been given the mandate by President Carter to finish the talks before
the US election in 1980. Both New Zealand and Australia were sold short in the rush by
7 At tilis stage (1965-1979) Australian tariffs were about twice the GEeD average, while New Zealand
tariffs were well above that.
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the US to close the deal- agriculture was left off the agenda. In terms of the Trans
Tasman relationship the Australians were getting restless. The Australian Deputy
Prime Minister, Doug Anthony, bluntly told the New Zealand Government that
NAFTA was finished and they wanted a re-think of the whole Trans Tasman trading
relationship. New Zealand had little choice but to acquiesce to the Australian request.
Closer Economic Relations
New Zealand is a junior partner in the Trans Tasman relationship. As a small economy
New Zealand could not set a trade agenda - New Zealand is in effect a policy taker
(Grosser, 1999). In this case, the economic importance of trade to the New Zealand
economy and the importance of the Australian market to maintain the level of
economic well being meant that New Zealand's options were eXh'emely limited.
Despite New Zealand being a "policy taker", being a small country does have some
situational advantages in negotiations. It means that:
Focus is of prime importance. Habeeb's (1988) suggests that focus can be a strength
in negotiations. Significant resources can be bought to bear on getting the best
result for New Zealand. A trade agreement with Australia meant far more to New
Zealand than it did for Australia, therefore the resources employed by both
countries to "negotiate the deal" will reflect the importance of the deal for both
countries.8
Resources are not wasted on trying to negotiate an alternative position. There are
no alternatives in the first instance. An agreement with Australia (in the late
seventies, early eighties) was the only alternative available to New Zealand.
Aims
The initial moves to develop a new agreement on the conduct of Trans Tasman trade
came from the Australia. Once the general outline was caste by the Australians it was
clear that everything was up for negotiation, including import licensing.9 The open
ended nature of the opening statement was important since tl10se seeking to scuttle or
modify the Agreement could not rule out any sector from liberalisation. Sectors could
be put aside and dealt with later, but they could not be ruled out entirely.
The struggle to sign CER was not just a negotiation between Australia and New
Zealand but a battle between protectionists and free traders within each country on
both sides of the Tasman. For New Zealand, the country with higher protection and
consequently formidable intrenched vested interests keen on keeping the status quo,
the outcome was unclear. So, in effect, New Zealand officials went into the process
with no clear mandate apart from the March, joint ministerial statement.
For the Australians, apart from the protectionists in transport, manufacturing and
some sectors of agriculture, their aims and objectives were much clearer. Despite
requiring a consensus amongst a "broader church" of groups to get agreement to start
talks with New Zealand, a much more realistic view of the world had emerged. Their
future was in Asia, the growth in Japan had generated a minerals boom since the 1960s
and other Asian nations were starting to follow the Japanese growth spurt. New
Zealand was at Australia's back door and Australian priorities reflected this position.
What were Aush'alia's main concerns?
8 After all Australia main trade policy thrust was into Asia, New Zealand, to some extent, was (and still
is) only a distraction.
9 This was set out in the joint declaration between Muldoon and Fraser in March 1980.
The Australians wanted a different agreement from the NAFTA, because it did not
suit their interests. Too much time and resources were being spent on deciding
what the tariffs on things such as "sea water" were going to be. It was a waste of
their negotiators time.
At that time the Australians were frustrated that the structure of world trade was in
a shambles.1O The Tokyo Round Agreement suited northern industrial producers
and nobody else. The Aush'alians were determined, despite some opposition
internally, to get a "sensible" agreement with New Zealand.
There were also concerns about the economic policy in New Zealand. Australian
security officials were becoming worried about the possibility of economic and
social instability in New Zealand. The Australian's were particularly concerned
that New Zealand had ignored the changing international trading regime of the
1970s and were waiting for world markets to pay more for its (agricultural)
exports.!l
Preparations
One of the advantages of having such a structurally flawed agreement such as the
NAFTA is that there are a large number of mistakes to learn from.12 The NAFTA
provided a rich library of case studies that trade policy officials could study and most
cases try to avoid.
The NAFTA, for instances:
• Represented a rather schizophrenic approach to trade policy. On the one hand New
Zealand had the highest tariffs in the OECD (on manufactured products) and on
the other hand, New Zealand officials were pushing for liberalisation in world
agriculrural trade. New Zealand's importing regime and its domestic policies bore
no relation to its advocacy of freer world trade. Policy discussions in New Zealand
were conducted in a compartmentalised inconsistent fashion.
• Vested interests could easily negate the spirit of the Agreement through lobbying.
CER was the first step in a process to construct a more coherent seamless policy
platform. The most crucial issue was the high level strucrure of the agreement. To a
large extent every other issue was secondary. The tone was set from the outset in the
joint Prime Ministerial Communique between the two Prime Ministers: Muldoon and
Fraser (20th-21st March 1980). The principles were:
The freest possible movement of goods between the two countries.
An outward looking approach to trade.
The most favourable treatment possible for each other's citizens.
The freest possible movement of their peoples between the two countries, subject at
any time, to their respective laws and policies.
10 The failure of the industrialised nations to agree upon a sensible trade policy at the Tokyo Round and
the failure to get a new Round off in 1982 directly lead to the all out subsidies war between the EU and
the US in the 19805.
11 See NZ Trade Consortium Working Paper No.6 for reason why New Zealand agricultural prices are
not expected to rise over the long term.
12 The reason for the NAFTA being such a structurally flawed document is not because of the lack of skill
of the officials and politicians putting the document together - it reflected the balance of economic forces
of t1,e day.
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The fullest consideration for each other's interests in all aspects of the economic
relationship: in particular, prior consultation on international trade and economic
discussions.
Frequent discussion and consultation on matters of common concern.
The subtext of the communique was that every thing was on the table for negotiation.
This was important because whenever there was a dispute the negotiators referred to
this statement to settle disagreements (Grosser, 1999). While there were concerted
efforts to modify the Agreement on both sides of the Tasman the opening statement
went a long way to forestall and nullify opposition.
Resources
According to Habeeb (1988) focus can be a major strength. As discussed the
Australian's were firmly focused on Asia. This is where Australia's major markets were
and most of their foreign policy resources were focused in this area. So those policy
makers in the Australian trade bureaucracy spent only a cursory amount of time,
relative to their New Zealand counterparts, on negotiating the CER treaty.
It was a completely different story for New Zealand. Aush'alian relations were the
main game and the vital interests of New Zealand were at stake. Not only did New
Zealand have its best people negotiating but a lot of preliminary work was also done
so that the New Zealand Government was well prepared. Part of that process was to
talk to all manufacturers who were going to be affected by CER and a concerted effort
was also made to inform the public in meetings and through the newspapers. The
consequences of CER negotiations failing were very real and the trade alternatives
were, in effect, non-existent.
While New Zealand did not initiate the CER negotiations, its negotiators were well
prepared and focused. On the other hand, Australian negotiators were not as focused
CER relative to their New Zealand counterparts, they had less at stake and the
consequences were not as dire.
Negotiation process
Despite the ability to focus on CER by the New Zealand negotiators the actual process
of negotiation was very difficult. There were still fundamental disagreements between
different parts of the New Zealand bureaucracy and between ministers of the crown. In
some of the negotiating meetings and receptions held there was almost open acrimony
between deparhnents.
The business community was also deeply divided reflecting the various "interests" of
different sectors. Those industries looking to expand their business into Australia
strongly supported CER. Others who had been given protection in the 1950s and 1960s
under infant industry arguments were less enthusiastic about an agreement that would
allow the freer flow of goods.
CER, however, had one key difference to past trade negotiations. The Prime Minister of
New Zealand, Sir Robert Muldoon, watched the negotiations closely, so responsibility
for chairing the CER interdeparhnental committee was given to the Prime Ministers
Deparhnent: a group who were firmly in the free h'ading block. This broke the
deadlock, which existed in New Zealand between the traditional protectionist and the
free traders in the New Zealand bureaucracy (Scott, 1999).
The bureaucracy was divided about CER both between deparhnents and inside
deparhnents. Even in those deparhnents that you would have expected resistance to
CER, such as, the Deparhnent of Trade and lndush-y, key trade positions were held by
officials more disposed to a free trading agreement with Australia (Scott, Wevers,
Yeabsley, 1999).
One of the great conundrums of the CER negotiations was the role of the New Zealand
Prime Minister Sir Robert Muldoon during the negotiations. Sir Robert, the arch
incrementalist, was being asked to sign up to an agreement that would ultimately
desh'oy the carefully built structure of the NAFTA and his famed ability to control the
economy enough to satisfy the middle voter - other wise known as "Rob's Mob". CER
would allow trade that would bring a degree of unpredictability to the New Zealand
economy that government could not control.t3 On occasions, during the negotiations,
Muldoon would give speeches along with his Trade and Industry Minister Lance
Adams-Scheider that threatened to derail the negotiations. Yet Muldoon, when it was
all over, said CER was his finest achievementI4 (Scott, 1999).
One possible answer for Muldoon's prevarication over CER was his mixed feelings
over the association with Australia. On the one hand there was the shared colonial past
(referred to in the Introduction), the pressing need to diversify trade further and
general public support for CER. On the other hand there was the intrenched business
and bureaucratic interests which supported Muldoon's political and social goals. The
final clinching feature, for Muldoon, may have been the general public consensus that
CER was the "best deal" possible for New Zealand.
New Zealand negotiators also pushed for two other key structural components:
• An outward looking free trade area rather than an inward looking customs union.
A free trade area allows participants to extend its preferential tariff arrangements
to third countries, whereas a customs union sets up common protection in both
markets to third countries. The strength of this argument was enhanced because of
the behaviour of the European Union: a customs union and even today a major
impediment to world trade reform.IS New Zealand negotiators strongly and
successfully argued the case for a free trade area (Scott, 1999).
• Once set-in-place the agreed tariff reductions, whatever the level, would be
automatic. This would protect politicians and officials from vested interests on both
sides of the Tasman and push firms into thinking proactively about how to change
in order to adjust to a new environment, instead of investing in lobbying activities
(Grosser, 1999).
While New Zealand did well out of the negotiations, the role that Australian
negotiators played in the negotiations should not be overlooked. After all it was they
who tore up the NAFTA and forced trade policy reform on New Zealand. It was the
Australians who used their power when the New Zealand Government proposed
piecemeal solutions. Since the undeniable political reality was that under the
Administration of the day New Zealand could not reform its trade policy by itself.
13 It would mean that some sectors would grow and others would decline without reference to
government.
14 At the time, officials seemingly walked a tight rope with Sir Robert Muldoon never really knowing his
true views on eER.
15 Having an outward looking trade policy means there will be problems with rules of origin, i.e., what is
classified as an Australian or New Zealand good, since partially made up goods can be imported from
third countries.
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Outcomes
The CER Agreement was signed in December 1982. The Agreement went beyond the
usual rhetoric associated with free trade agreements. The opening preamble to the
Agreement talks of: "the strengthening and fostering of links and co-operation in such
fields as investment, marketing, movement of people, tourism and transport."
Furthermore, the Agreement mentions a commitment to an: "outward looking
approach to trade" , which would lead to the extension of the Agreement to
neighbouring nations, in particular South Pacific and South East Asia nations.
CER provided for:
The elimination of practically all tariffs on goods traded across the Tasman by 1
January 1988.
The immediate elimination of tariffs on all goods with tariffs of 5% or under.
• The progressive and automatic phasing out of tariffs by an agreed automatic
formula over five years from inception.
No increases in tariff quotas or quantitative restrictions.
The gradual phasing out of quantitative barriers to be completed by 1995.
The elimination of subsidies and incentives on goods traded in the area by July
1987.
became more competitive or went out of business in response to market signals. The
result was that opposition to CER dissolved quickly and the Agreement was
implemented ahead of the time tabled schedule,17 By 1999 New Zealand had gone
further down the deregulation track freeing up telecommunications, coastal shipping,
postal services, clothing and a large number of other areas that had been protected.
The down side was that 45 years of import licensing and high tariffs (well above
Australian tariffs that were twice OECD averages) had insulated sections of the New
Zealand economy. This made the transition a lot more difficult for some sectors than
for others that were internationally competitive. Jobs in manufacturing during the
1980s contracted sharply before some rebounding in the 1990s (see Figure 1).
Figure 1: Total manufacturing hours worked
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. Source: HLFS Consistent Labour Market Data. NZ Institute of Economic Research WP 94/16.
Trans Tasman trade has increased since the CER Agreement was signed. Australia is
now New Zealand's most important export destination. Looking at trade since 1966,
Table 3 shows the increased diversification of New Zealand trade and the growing
importance of Australia as an export destination. The growth of export share into
Australia has increased dramatically since the NAFTA was signed in 1966.
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It was agreed that all products and services should come under CER at "some stage".
The exceptions to these general principles were those goods that were subject to
industry plans under the Industries Assistance Commission (lAC) in Australia and the
Industries Development Commission (IDC) in New Zealand. Products under these
plans included clothing, motor vehicles, tobacco, furniture, iron and steel, rubber
goods, electronics and ceramic sanitary ware. Other arrangements were made for
approximately 20 other product groupings that were subject to debate.J6
There were also a series of exemptions. These include radio and television
broadcasting, postal services, coastal shipping and stevedoring, telecommunications,
health and third-party insurance, and airport management and air h'affic control. These
exemptions were in a sense "bounded" - no new exemptions could be added to this
list.
As a reflection of the higher quantitative restrictions that applied in New Zealand, the
timetable for full implementation was extended to 1995. Five yearly reviews would
also be set up - the first of which was in 1988.
Post Agreement Outcome
The CER transformed New Zealand trade policy from a narrow, reactive, almost
introverted view of the world to more proactive and outward looking, focused trade
policy. Since its signing in 1982 it has become the cornerstone of our trade policy and
arguably the most successful free trade agreement signed.
Its outward looking nature meant that firms either adapted to the new environment or
did not survive over the medium term. Opposition to the Agreement collapsed when
those with vested interests realised that the automatic reductions in tariffs and
quantitative restrictions were truly automatic. This meant that instead of funnelling
resources into lobbying ministers on both sides of the Tasman, businesses either
....
~
16 These product groupings were as specific as "ball point pens" and as generic as II dairy products". 17 Free trade in goods, but not all services, was achieved by 1990.
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Table 3: NAFTA to CER: Major destinations ofNew Zealand exports
The share of New Zealand exports going to Australia (21 %) is greater than the
share of Australian exports going to New Zealand (6%).
As well as implementing the Agreement ahead of schedule the 1988 review CER was
extended to include services and the harmonisation of business regulation. Other
issues were left to one side.
Conclusions
Year ending June
1966 1976 1986 1996
% % % %
UK 44.6 20,1 9,0 6.1
USA 14.1 12,1 16,0 9.0
Japan 7.5 13.9 14,0 16.1
France 5.3 3.0 1.8 2.5
Australia 4.3 12.1 17.0 20.4
A number of the trends have emerged:
Commodity trade across the Tasman has expanded. As a percent share of trade the
impact has been larger for New Zealand's exports to Australia.
Before the Agreement goods exported to New Zealand from Australia exceeded
New Zealand exports to Australia by 40%. After the Agreement was signed trade
tended to equalise, although it has recently turned back in Australia's favour.
• Australian exports to New Zealand are growing at the same rate as exports to other
countries.
least 10 years this suited both countries, particularly New Zealand. It meant that New
Zealand politicians and vested business interests could manipulate the various
schedules and protect uncompetitive sectors from competition. In New Zealand
lobbying by business and political foot-dragging effectively stopped any hope of
reform.
By the end of the 1970s the Australian Government had had enough. Australian
economic orientation was in Asia and New Zealand was of secondary concern. The
relationship was bogged down in the detail of NAFTA and was not progressing as
intended, i.e., into a free trade area. Not for the first time (or last time) in our trade
policy history heavy pressure from abroad shaped the general structure of our trade
policy (the concept that New Zealand is a policy taker). Australia wanted to review the
whole structure of the Trans Tasman economic relationship and New Zealand had few
viable alternatives but to participate in that review. CER was the outcome of that
process.
Although international pressure pushed New Zealand into the fundamental rethink of
trade policy (that became CER) the focusing of resources and the preparations made,
gave New Zealand an advantage in the negotiations. This was consistent with
Habeeb's (1988) view that while small countries may have few or no alternatives,
which is a possible disadvantage, weakness can be turned into an advantage through
focus and concentration on the process of the negotiation.
In terms of political support for CER, the perception that CER was the "best deal"
going for New Zealand may have persuaded a sometimes reluctant Prime Minister to
sign the Agreement. Given Muldoon's renowned ability to be in touch with middle
New Zealand it is difficult to see Muldoon signing an agreement that he thought that
the public was not behind. The consensus of public opinion was a crucial positive
element in the CER process.
While there was division in the ranks among the New Zealand bureaucracy, business
and politicians, pressure from the Australian negotiators and key parts of the New
Zealand negotiating team wanted a long lasting outward looking agreement that
would be consistent with other parts of New Zealand's trade policy. Putting the
structure in place was an important part of the strategy to fulfil this criteria.
Important features of the structure include:
The opening statement: the joint communique between Muldoon and Fraser made
it clear that everything was on the table to be negotiated including import
licensing.
Once agreed the tariff reductions were set on an automatic path so that politicians
were protected from lobbying as the agreement was being implemented.
• Long lead times are associated with the tariff reductions to give business time to
adjust.
The Agreement was an outward looking agreement so that the tariff reductions
could be extended to other third countries rather than a customs union with a
common tariff boarder.
The CER Agreement is the most sigrrificant piece of trade legislation in New Zealand's
modern trade policy history. It is has set the style and tone for all other trade
negotiations that New Zealand has been involved in since its signing in 1982. The CER
Agreement is as close to open regionalism as any trade agreement signed.
____~tati~ti.c~J::!~ .z~§la!'1d __ ~ ~ _Source:
The first 100 years (1780s -1880s) of trade contact between Australia and New Zealand
was generally harmonious as both colonies struggled to expanded economic trading
activity. Both nations were important trading destinations for each other. Flax, native
timber, gold and whaling were important exports from New Zealand.
From the turn of the century up to the Second World War bitter and fractious trade
disputes between the two fledgling economies occurred. Both nations seemed to
compete with each other for "trade policy attention" from Britain, eyeing each other, in
a trade policy sense, through a giant mirror anchored in Britain. It was to Britain that
both nations looked for their economic prosperity. The "beggar thy neighbour" trade
policies that existed in the world at the time also extended to relations between New
Zealand and Australia.
The NAFTA was the first real attempt to integrate the two economies. Signed in 1965,
the NAFTA was recognition by both nations for the need to diversify and expand
trading links. Britain, both countries major market, was about to join the EEC and the
NAFTA was an important step in the process of deepening trade links outside Britain.
Unfortunately, the NAFTA was a deeply flawed agreement. It was the agreement a
counhy has when you are not really fully committed to haVing an agreement. For at
...I.
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Figure 2: Framework for the trade policy analysis
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Abstract
The link between trade and the environment has aroused considerable interest in terms
of both the impact of trade liberalisation on the environment but also the impact of
environmental policy on production and trade. This interest is expressed at the global
level, especially with the WTO round of negotiations, but also at the micro level
where local government and agencies are concerned abolit the impacts of policies 011
production and trade, as well as the local environment.
As an example of economic analysis of these issues, this paper presents a partial-
equilibrium model of international trade in dairy products. The trade model is based
upon VORSIM (Roningen 1997), but has been extended to include physical dairy
production systems and their effect on water quality. This combined model is used to
simulate the effects of various policy options on trade flows, dairying production
systems and groundwater nitrate levels across different international trading partners.
I I Caroline Saunders is an Associate Professor at Lincoln University, Andrew Maxey Senior L~cturer
at the University of Newcastle upon Tyne, Vernon Roningen is a consultant in Washington DC.
l. Introduction
Agricultural trade liberalisation and its potential environmental consequences are
currently a politically emotive topic, as demonstrated by behaviour both within and
outside of the inaugural Seattle negotiation meeting of the World Trade Organisation
(WTO) in December 1999. Proponents of free-trade argue that continued
liberalisation will deliver significant economic efficiency and therefore welfare gains
as global resource allocations shift to better reflect international comparative
advantages. Moreover, since much environmental degradation may be attributed to
'inappropriate' agricultural activities induced by market distortions, liberalisation will
cause production and associated resource usage to revert to a more environmentally
benign pattern.
In contrast, opponents contend that heterogeneity of environmental characteristics
both within and between trading nations means that environmental degradation may
increase locally, if not globalll. That is, since the assimilative capacity of the
environment with respect to agriculture varies spatially, if production shifts
geographically then the net change in environmental damage will depend partly upon
the relative environmental fragility of the old and new locations. Moreover, rigidities
in production structures mean that it is by no means certain that reducing market
distortions will necessarily lead to more environmentally benign production patterns
in locations currently experiencing degradation (Potter, 1996).
This is important to both Australia and New Zealand who face restrictions on market
access. Trade liberalisation through the GATT have reduced some of the these
barriers and policy developments indicate that these will further be reduced. However
there is the increasing threat that non-tariff barriers to trade will increase especially
those based upon environmental criteria. Therefore it is important that the impact of
changes in trading conditions on production and hence the environment are identified
and this as well as the impact of environmental policy on trade assessed.
Identifying the trade-off between environmental damage and economic efficiency
gains across different trading nations is thus a pressing task. However, it is not a
trivial task. Representing production and environmental heterogeneity requires
careful consideration of not only the trade flows arising from international market and
policy interactions, but also the production structures and constraints underpinning
domestic supplies and (localised) environmental susceptibility to changes in both the
levels and mixes of outputs generated and inputs used. This paper reports an attempt
to build a modelling structure to do this for selected countries using the example of
nitrate concentrations in groundwater and international trade in dairy products. The
next section reviews briefly recent trade modelling literature and identifies the key
modelling challenges. Section 3 briefly describes the international dairy situation and
outlines the chosen modelling approach. Section 4 presents and discusses some
results. Section 5 concludes with some further research questions.
2 Concern is also expressed about the likely unequal distribution of social adjustment costs across
different groups and different countries (ref). Whilst this issue is often bundled with environmental
concerns, it is beyond the scope of this paper.
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2. Trade and environment modelling
Modelling the geographical distribution of the environmental consequences of trade
liberalisation poses three main challenges. First, it is necessary to accurately
represent international trading relations and policies in order to simulate the
distribution of production (and consumption) across different countries. Despite
progress made in the Uruguay Round, many barriers to trade remain in place and
there has been an expansion of the relative importance of non-tariff barriers to trade
e.g. tariff-rate quotas and preferential access agreements. The nature and operation of
such measures typically varies between countries and in-itself complicates the
modelling of trade flows (Meilke 1996)
Second, to simulate the impact of trade on the environment the impact of trade on
output has to be estimated Moreover, the subsequent identification of associated
environmental effects requires that these output levels be first translated into
management practices and resource usage levels in each country, or regions within a
country. This entails an understanding of production systems and structures and the
data to accurately quantify them. Unfortunately, sub-regional data production data
are often somewhat elusive.
Third the management practices and resource usage levels at different locations need
to be translated into environmental damage. This requires (scientific) understanding
of environmental conditions and relationships, together with the data to describe
these.
Literature review
There are two generally used economic modeling frameworks which could provide
the basis for modeling and analysing trade-environment links and broadly these can
be classified under trade-environment focused partial (PE) and computable general
equilibrium models (CGE). These models have been primarily used to illustrate the
impact of trade and domestic policy changes on trade, and more recently few of them
emphasise trade-environment interactions.
Recent literature on applied multi-region PE trade models which mainly focus on
agricultural sector does provide very limited information on empirical works that
evaluate agricultural trade-environment interactions. Among the PE trade models,
AGLINK and MTM models ofOECD, (OECD, 199Ia,b,c; 1992), Commodity Trade
Model of FAO, (FAO, 1986), GOL and SWOPSIM models of USDA/ERS,
(Roningen and Karen, 1985; Roningen, 1986 and Roningen et ai, 1991), CER and
VOMM models of WB, (Ingco, 1987; Larson, 1990), FAPRI
model ofFAPRI-CARD, (FAPRI, 1989a,b), WTM model ofSEAP, (SEAP, 1992),
SPEL model of Bonn University, (Henrichsmeyer, 1990), IIASA-BLS model of
Parikh et a!. (1988), GLS model of Tyers and Anderson (1986), Tyers (1985), Zietz
and Valdes (1990) and UNCTAD (1990) are the world wide used multi-country
multi-commodity models which have highly disaggregated agricultural sector focus.
New Zealand is included in AGLINK, MTM, FAO, GLS, Tyers (1985) and
SWOPSIM explicitly, but, neither of them covers the agricultural trade-environment
interaction. While GLS, Tyers (1985) and SWOPSIM models allow for calculation of
the welfare effects of policies, these welfare effects do not include environmental
externalities (Meilke, 1996) and they do not account for the social welfare changes of
policies, (Anderson, 1992). A more recent version ofOECD's AGLINK model has
been designed to evaluate the market and trade impacts of environmental (reducing
greenhouse gas emissions from agriculture), and trade and domestic policy changes
(taxes, subsidies and regulations). However, the quantitative outcomes of this work
has not been published yet. Another recent multi-country PE work that emphasise the
effects of photosanitary measures on trade has been built by USDA/ERS. This model
on the other hand excludes New Zealand and focuses on a single agricultural
commodity.
One of the earliest environment focused PE models with an agricultural sector
emphasis is Abler and Shortie (1992). In their work, effects on output quantities,
prices, and land rents of changing chemical use is searched in a highly aggregated
regional classification and on five agricultural products. New Zealand however, in
this model is included implicitly. Anderson (1992), analyses the impacts of changing
trade policies on the environment in the world's highly distorted
markets of coal and food. While the countries are aggregated into three regions in the
coal market, more disaggregated regional structure is used for food market in which
New Zealand is included as a joint market with Australia. The model searches the
effects of changing coal prices on global carbon and sulphur emissions through the
change in production, and of changing food prices on chemical use in production.
Kane et a!. (1991) and Reilly et a!. (1993), in their early works, evaluate the economic
effects of climate change through changes in crop productivity by using SWOPSIM
modeling framework. In Gunter (1996), a PE framework is used to analyse the effects
of input subsidies or supply shifts (as components of environmental regulations) on
production, returns to input, consumption, trade. While factor markets are explicitly
incorporated to the model, there are only three regions (New Zealand is excluded),
and the model focuses on wheat. Recently, Tsigas et a!. (1997) analysed the effects of
climate change by providing both PE and GE solutions. On the PE side, they evaluate
the impacts of productivity shocks on crop growth via the changing effects of carbon
emissions with a highly disaggregated primary and processed agricultural product
coverage. However, this model also includes New Zealand implicitly. More recently
Markandya et a!. (1999) analysed the environmental impacts, in terms of soil fertility,
water pollution, biological resources and health hazards, of growing different
horticultural crops with a PE framework. They also examine the land shares of
various products altered via the changing costs arose either by internalising
environmental costs or giving different preferential access to certain products. In this
model New Zealand is not included and regions are highly aggregated.
Recent literature; provides more information on multi-country CGE models that
emphasise trade-environment interactions compared to PE ones. Apart from the
differences that these models have in terms of their technical and covered economic
aspects, the main trade-environment focus of these modeling works can be classified
under three groups. The first group of works are the ones searching for the impacts of
trade liberalisation and/or globalization on various environmental pollution levels,
(Anderson and McKibbin, 1997; Ferrantino, 1999; Lejour, 1999; Rae, 1999; Strutt
and Anderson, 1999; Tsigas et a!., 1997), and welfare and growth (Babiker et a!.,
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1997). The second group analyses the effects of changing input usage and/or
technology and output demand on emissions, and also seeks the effects of emission
taxes or abatement expenditures on the level of pollution, (Beghin et aI., 1996) and
changing international production and trade patterns (Babiker et aI., 1997; Babiker
and Rutherford, 1998; Piggott et aI., 1992). The third group of models analyse
particularly economy-wide costs and welfare effects of carbon restrictions, (Martins et
aI., 1993; Rutherford, 1993; Whalley and Wigle, 1993; Vouyoukas, 1993;).
In the first group of models, Ferrantino (1999), Rae (1999) and Tsigas et al. (1997)
are more agriculture focused with respect to their sectoral disaggregation. While milk
and meat are included separately with other aggregated industries in the first one, Rae
(1999) includes 21 agricultural commodities/commodity groups and Tsigas et al.
(1997) covers 5 agricultural sub-sectors. Only in Rae (1999) New Zealand is included
explicitly. In the second group of models, Beghin et al. (1996) has the broadest
environmental issue coverage with respect to emission types included in the model.
However, the models in this group cover agriculture at aggregate level and New
Zealand is only explicit in Babiker's both works. The last group of models, in general,
interpret the outcomes in terms of overall economy and the industries are included at
aggregate level. New Zealand is included implicitly in all the models analysing effects
of carbon restrictions.
These models, however, by their nature are broad in coverage and more appropriate
for modelling large scale effects rather than specific commodities, production practice
and environmental interactions.
Of the types of trade models outlined above the global trade models (GTMs), due to
their behavioural equations and structural characteristics, was chosen to analyse the
multilateral policy effects and for reflecting both market and intervention failures that
cause the interaction between trade and environmental issues. In particular a partial
equilibrium framework was selected. The research used as its base for construction the
VORSIM shell a GTM developed to simulate trade liberalisation policies which
through its design made it possible to adapt to incorporate production and
environmental effects. VORSIM has the further advantage of being based in Microsoft
Excel rather than specialist software enabling it to be accessible to policy makers
(Roningen 1986).
PE models select sectors and commodities of an economy as opposed to General
equilibrium modelling. The advantage of PE modelling is it transparency, ease of
simulation and, more importantly for the current study, the ease which production and
environmental linkages can be included in the model.
A PE model can be multi-sector and commodity and is basically a series of supply and
demand functions for each of these commodities and countries. Equilibrium is
therefore where domestic demand and supply interact in autarky and for free trade
where the price is equalised between countries.
This is illustrated in figure I which show two countries, NZ and the EU, and for one
commodity for example butter. In autarky the equilibrium is at Pnz and Qnz in NZ and
at Peu and Qeu in the EU. With free trade, equilibrium is at Pe where exports from NZ
to the EU are AB which equal the imports into the EU at CD.
Through a partial equilibrium framework the impact of trade on the environment is
simulated through relative social cost and benefit functions. Whether trade is a good or
bad thing for the environment in this case depends upon the relative size of the
externality in the importing and exporting countries plus the impact of the change in
policy being simulated.
The most common is to compare the environmental consequences of no trade with
free trade. In this case if the exporting country has the relative higher negative
environmental effect then free trade will reduce environmental quality and vice versa if
the importing country has the relatively higher negative environmental effect. This
implies a divergence of the MSC and MPC in exporting country.
However as stated above free trade does not exist so rarely are we comparing no trade
with free trade but more subtle changes in trade policy. Thus requiring careful
modelling of not just trade policy but also the environmental effects.
A further problem is how to measure the difference between MSC and MPC. This in
theory can be done by using non-market evaluation techniques. However, these are
very costly to implement and do not have the degree of accuracy to calculate the social
costs of different environmental negatives especially as affect the agricultural sector.
To overcome this problem environmental effects are not quantified in terms of social
cost but in their physical units. This has the advantage that the effects of trade on
different environmental criteria can be examined. It also allows the effect of
environmental policy on trade, which most frequently implies constraints on physical
variable, to be modelled. It does have the disadvantage however of not accounting for
the economic cost of the environmental variables although this can be incorporated if
such data is available.
3. The Empirical Model
The model was developed using dairy products as a test case. Dairy products are one
of New Zealand's largest exports which have suffered perhaps the most from trade
barriers and subsidised competition from other producers.
Moreover there are a number of concerns re the impact of dairying on the
environment. There are concerns about slurry biohazards. Livestock can also
increase turbidity in watercourses through trampling of stream and river edges.
However, of particular concern is the effect on nitrate concentrations in groundwater.
High milk yields per cow are achieved through a combination of cattle breed and their
feeding regime. Grassland productivity can be raised by increased nitrogen fertiliser
applications. This has a direct leaching effect in that not all of the fertiliser may be
utilised by the grass. It also has an indirect effect in that a proportion of the nitrogen
content of the grass (whether grazed or fed as hay or silage) is excreted by the cow
and returned to the field. Similarly, cattle may be fed concentrates. The higher the
desired the milk yield, the higher the grazing/fodder/concentrate input. The actual
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nitrate concentration in groundwater arising form a particular dairy system will
depend not only on the management practices (e.g. N applications, stocking rates etc)
but also upon environmental conditions. Crudely, if there is a lot of water to dilute
the pollution it will cause less damage. Nitrates have been selected here as the
environmental 'damage' to focus upon since they are the subject of policy measures
in various countries, most notably within the European Union (EU) and the USA.
Appendix 3 reports the physical technical data upon which the model was calibrated.
Lincoln trade and environment model
Building upon the trade flow relationships within SWOPSIM, the VORSIM shell was
used to create a new model 'PEAT' (Partial-equilibrium Environment and
Agricultural Trade). The original configuration has been extended to encompass sub-
regions within the key dairy trading blocs plus explicit linkages between trade flows
production method and the environment.
The trade flow relationships are based on a set of supply and demand equations of the
general form:
qi=Ci+r;;;;,P/ij
where qi is the domestic quantity supplied (demanded) of the i'h commodity, Cj is a
constant term, pj is the price of the jth commodity and ij is the cross-price (own-price
when I=j) elasticity of supply (demand) between the iili and j'h commodities. Excess
domestic supply or demand spills over onto the world market to determine world
prices. Domestic prices are based on world prices, plus any distortions caused by
tariffs or other policy measures. For further details, see Appendix I and Roningen et
al. (1991).
The _ij parameters are key values in the model since they determine the
responsiveness of domestic supply and demand to changing prices and policy
measures. As currently configured, PEAT addresses 17 countries with five dairy
trading blocs, the EU, New Zealand, Australia and the US, broken down into three
supply regions. The model is actually calibrated for 14 commodities however only
dairy products are modelled for production system and environmental effect across
(see appendix). This results in a relatively large set of supply and demand equations
embodying many parameter values The sub-national parameter values have proven
somewhat elusive since regional supply data and studies appear to be scarce. Indeed,
as Hansen and Heckman (1996; p94) note, " ... it is surprising how sparse (and
sometimes contradictory) the literature is on some key elasticity values".
The price traded in the model for each region is a function of the world price and the
exchange rate. The producer price in tum a function of the traded price and policies
such as producer subsidies, separated into market support, direct, input, fees/levies and
other. The producer price for raw milk is a function of the relative prices of the four
types of dairy products marketed that is butter, cheese, skim milk, whole milk and
liquid milk (the later of which is not traded in the model), as well as polices. This
allows the policies affecting producer prices in dairy to be modelled at the product
level or at the farm gate or raw milk price as appropriate.
Consumer prices are similarly a function of the relative prices of dairy products and
any relative policies such as consumer subsidies.
The quantity produced of raw milk is broken down into three regions in the US, EU,
Australia and New Zealand. Production is a function of the producer price of raw milk
the prices of substitute/ complement commodities and purchase prices of inputs. The
total raw milk supply is then obtained by adding the production from the three regions
together. The model does have the capability of simulating maximum and minimum
constraints to reflect polices such as production quotas and thus EU production was
constrained by the internal production quota when current policies simulated. The
quantity produced of dairy products is then a function of the production of raw milk
and the relative prices of dairy products.
The consumption of dairy products in turn is a function of their prices and the income
per head as well as policy variables.
To simulate the impact of changing market conditions on production and thus the
environment the factors affecting nitrogen use and concentrate use have been modelled
separately. The quantity fed of each type of feed grain is determined as a function of
the relative prices of feed grains the price of nitrogen and the level of production of
animal products including dairy. The total amount of concentrate fed to the dairy herd
is then simulated as a function of the quantity fed of feed grain by type multiplied by
the level of production.
The trade flow component of PEAT estimates domestic (regional) supply levels.
These values are then converted into regional resource usage estimates through
conditional input demand equations. Specifically, the usage of nitrogen fertiliser is
estimated using Cobb-Douglas input demand equations of the form:
N/ha = qrmlha bl (PJPN)b2
Where N is the usage of nitrogen per hectare, qnn is the regional quantity of raw milk
produced per hectare (determined by the trade flow equations or a binding policy
output quota), Pc and PN are the input prices, and bl and b2 describe substitution
possibilities between the inputs (Varian, 1993).
Alternative input demand specifications were considered, including more flexible
forms such as the Translog and less flexible forms such as the Leontief. To a large
extent, the choice is somewhat arbitrary but a Cobb-Douglas specification was
adopted since it permits input substitution without entailing additional complexity.
This latter point is surprisingly important since significant difficulties arise when
attempting to parameterise sub-national production relationships.
One concern here is a potential tension between the implicit production relationships
represented by the trade equation elasticities and the explicit production relationship
represented by the input demand equations. Given that the choice of a Cobb-Douglas
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form is arbitrary, it is unlikely that neither this functional form nor its parameter
values will (except by happy coincidence) match with the trade flow equations. Two
defences may be invoked here. First, as long ago as 1958, Hothakker demonstrated
that farm-level production relationships may aggregate into very different sector-level
relationships whilst more recently Diewert (1981) and Hertel and Stiegent (1996)
show that sector level elasticities need not resemble firm-level elasticities. Stoker
(1993) offers an interesting review of aggregation issues in the presence of
heterogeneity. Second, the problem is actually one of incomplete information in that
whilst the outputs may be reported, the inputs have not been observed directly and
have to be inferred from other, sometimes oblique sources (Jakeman et. ai. 1993;
HeteI & Heckamn, 1996). Although more sophisticated techniques such as maximum
entropy estimation can be deployed to address such incomplete information problems
(ref), as a first-step it seems reasonable to adopt a simple and transparent approach
that can be readily adapted to available information sources. In this particular case,
the Cobb-Douglas form was arrived at after discussion with agricultural and
environmental scientists and parameter values for the different regions were derived
from a number of disparate sources including regional production data, farm-
accountancy data, experimental farm data, 'model' farms and (subjective) expert
opinion.
The final component of PEAT is a groundwater nitrate concentration equation of the
from shown below, (Whitehead 1995):
Onc (g/mJ/yr) = b l + b2 Nlha + bJ Clha - b4 Qrnklha / W
Where :-
Onc = Average groundwater nitrate concentration
Nlha = Nitrogen applied per hectare per year
C/ ha = Concentrate per hectare
Qrnklha = Quantity milk produced in litres per hectare per year
W = annual average drainage per year mm per year
The values for the coefficients for this equation were obtained from soil scientists in
New Zealand and the UK (Ledgard pers comm, Sheil R. pers comm and Bidwell, V.
pers comm).
To summarise, PEAT has extended the capability of SWOPSIM to model
international trade flows. J More importantly, the inclusion of the conditional input
demand and groundwater equations allows changes in trade flows to be translated into
changes in resource usage and environmental damage. The structure of PEAT not
only allows exploration of trade policies such as tariffs and import quotas, but it also
allows exploration of environmental policies such as limits on nitrate concentration or
input usage which may curb production below that determined by the trade equation
(in which case the world market conditions will alter). Model solutions are calculated
J An example of the equation set for NZ is given in appendix two.
by Excel's 'Solver' Add-In4 adjusting world market prices to force the world market
to clear (i.e. all domestic production has to be consumed or stored somewhere).
4. Results
The model was calibrated using 1997 as the base year and then simulates any impacts
out to 2010. Clearly the model generates large amount of data and here in this paper
this is summarised into the main countrieslregions in the model Australia, the EU,
Japan, the US and New Zealand and for the key variables of the production of raw
milk, producer prices of raw milk, trade by dairy product, and the physical variables,
(that is, concentrate use, nitrogen use and ground water nitrates).
The model was simulated with no policy change and the results of this compared with
the simulated impact of EU Liberalisation and also OECD Liberalisation, for the end
of the simulation period 2010. The results of these simulations are presented below.
The model predicted that EU liberalisation leads to a rise in the producer price of raw
milk in all the main countries included here, with the exception of the EU, as
illustrated in figure 2, compared to no policy change. The price was predicted to rise
by 13 per cent in both Australia and the US, 3.5 per cent in Japan, but only very
slightly in NZ. The price was predicted to fall by 20 per cent in the EU. These results
are consistent with expectations, with the possible exception of the marginal change
in NZ producer prices (this may reflect NZ preferential access into the EU under
current policy). When the results of the simulation of OECD liberalisation are
compared to the no change base solution, prices in the EU and Japan were predicted
to fall by 9 and 8 per cent respectively and by just 2.5 per cent in the US. Not
surprisingly the greatest predicted rise in prices were in Australia at 14 per cent and
NZ at 13 per cent compared to no change.
The predicted impact of EU liberalisation on the production of raw milk was a fall in
the EU of 7 per cent, with increases in production of 4 per cent in Australia, 5 per cent
in the US, 3 per cent in Japan and little change in NZ production, as illustrated in
figure 3. The predicted impact on milk production after the OECD is liberalised is a
small increase, of 3 and 4 per cent respectively, in Australian and New Zealand
production and a fall in production in the EU, Japan and the US, by 3, 8 and 2 per cent
respectively.
The predicted impact of EU liberalisation on trade in dairy products is shown in
figures 4 to 7. Figure 4 shows a predicted fall in the net exports of butter from the
EU, by 350 thousand tonnes. US exports of butter increase by 26 per cent; Australian
and New Zealand exports are predicted to rise by 7 and 3 per cent respectively and
Japanese imports of butter are predicted to fall by 25 per cent.
The results of the simulation for OECD liberalisation predict EU exports of butter fall
by 300 thousand tonnes, from the no change scenario, in 2010. US exports are
predicted to fall by 53 per cent to 100,000 tonnes and Japanese imports are predicted
4 This Add-in is also available for Lotus 123 and Quattro Pro spreadsheet packages and deploys a
Generalized Reduced Gradient (GRG2) nonlinear optimization algorithim, see
http://www.frontsys.com for further details.
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to rise by 40 per cent. Australian exports are predicted to rise by a similar amount
than under the EU liberalisation scenario but New Zealand exports are predicted to
rise by 14 per cent.
The predicted change in the quantity of cheese traded by 2010, under the three policy
scenarios, is illustrated in figure 5. As in the case of butter trade EU liberalisation
affects NZ trade marginally with NZ benefiting the most by OECD liberalisation.
Australia, on the other hand, gains the most when the EU is liberalised and less with
OECD Iiberalisation, thus cheese exports rise by 27 per cent by 2010 with EU
liberalisation compared to a 15 per cent rise when the OECD is liberalised.
EU imports of cheese are predicted increase by 236 per cent when the EU is
liberalised, compared to a 50 per cent increased if the whole of the OECD liberalises.
The US is predicted to become a net exporter of cheese when the EU liberalises but
imports actually rise by 70 per cent with OECD liberalisation.
Trade in whole milk powder and skim milk powder are illustrated in figures 6 and 7.
These reflect, not surprisingly, the patterns of trade under the scenarios for butter and
cheese. NZ again gains more from full OECD than EU liberalisation.
To simulate the impact of liberalisation of the EU and OECD on the physical inputs
and environmental variables the key countries/regions in the model were
disaggregated into three sub regions by production system type. Raw milk production
per sub region is shown in figure 8. The effect of the policy scenarios on nitrogen
and concentrate use was simulated as well as the consequential effect on groundwater
nitrates.
The simulated impact on Nitrogen use per hectare of the three policy scenarios is
illustrated in figure 9. This shows that there was a predicted rise in Nitrogen use per
hectare with the liberalisation of the EU compared to the no change scenario of,
between 5 and 6 per cent in Australia, I and 4 per cent in NZ, and 7 per cent in the
US, with nitrogen use per hectare falling by around 17 per cent in the EU.
The full liberalisation of the OECD led to a small increase in nitrogen use in
Australia. In NZ there is a predicted rise in nitrogen use per hectare of 14 per cent in
South Auckland, 10 per cent in the South Island and 12 per cent elsewhere, compared
to the no change base scenario. OECD liberalisation led to predictions of more
modest rises in nitrogen per hectare in the US of about 2 per cent and in the EU a fall
of around 10 per cent is predicted, compared with no change in policy.
The simulated changes in concentrate use per cow are illustrated in figure 9 showing
as a result of liberalisation of the EU a rise in concentrate use of 4 per cent in the US
and Australia, and a fall of 3 per cent in NZ and a 22 per cent fall in the EU. OECD
liberalisation leads to a predicted rise in concentrate use of 2 per cent in Australia, a
fall of7 and 18 per cent in the US and the EU.
The impact on ground water quality obviously reflects the changes above, as
illustrated in figure II. In New Zealand and Australia groundwater nitrates were
predicted to alter marginally under both policy scenarios. Predicted changes in
groundwater nitrates in the US ranged from a rise of between 2 and 4 per cent in the
case of EU liberalisation and marginal changes with OECD liberalisation. Under both
policy scenarios groundwater nitrates fell in the EU by between 3 and 8 percent when
the EU was liberalised and between 3 and 4 per cent when the OECD was Iiberalised.
5. Conclusions
Formal agricultural economic analysis is credited with providing valuable and timely
information for the Uruguay Round of the General Agreement on Tariffs and Trade
(GATT) which concluded in 1992 (Meilke et aI., 1996). The raised profile of
agriculture within the inaugural World trade Organisation (WTO) negotiations
ensures that there will be a continued need for formal analysis. The challenge here is
to shift attention from aggregate outcomes to address distributional issues, such as
localised environmental impacts.
Further research involves sensitivity analysis of the coefficients in the model to assess
their degree in importance. This will help to direct research effort into which values
should be given priority for reestimation. The definition of regions needs to be
refined and the basis of this definition determined. Ideally these should be on the
marginal farming system which is most likely to change given policy impact.
However that depends on firstly the availability of scientific data and secondly the
ability for that region to be defined in terms of area and importance.
The model needs to be continued to be developed to reflect more closely trade polices
in particular those which affect NZ such as preferential access into the EU and the
impact of import quotas.
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TU
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Commodities
WH
CG
SU
OS
OM
OL
BV
PG
SH
WL
PY
EG
MK
ML
BT
CH
MW
MS
Hungary
Japan
Mexico
New Independent States
Norway
New Zealand South Auckland, Waikato
South Island
Rest ofNZ
Poland
Slovakia
Switzerland
Turkey
United States California
Wisconsin, Michigan, Minnesota, Pennsylvania, New York
Other US
Rest of World
Wheat
Coarse grains
Sugar (refined)
Oilseeds
Oilseed meals
Oils
Beef, veal
Pig meat
Sheep meat
Wool
Poultry meat
Eggs
Raw milk
Milk (liquid, other products)
Butter
Cheese
Whole milk powder
Skim milk powder
NZexMKA; 3636.9*«(NZrvaINZrvbYO.91)*NZqpMKA
Nzrva; 0+.OS*NZpcWH+.S4*NZpcCG+.Ol*NZpcOS+.I*NZpcOM
NZqtBT ; O+O+NZqpBT-NZqcBT-(NZqeBT-NZqe: 1BT)
Appendix 2: Sample Model equations for NZ Appendix 3: Technical data
Region Production Average milk output Area Concent Fertilise fertiliser Average
Per cow Stock litres OOOha rates r price Drainag
litres Ratetha Kg/cow Nlha nc /kgN e
Iyr Mmlyr
UK 5,123 2.1 14639000 1360.71
Netherlands 6,065 2.7 11013000 672.529
Ireland 3,932 1.6 5430000 863.110
Denmark 5,620 3.0 4695000 278.469
France 4,729 1.5 25083000 3536.05
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Port 4,863 1.5 1763000 241.689
Austria 4,296 2.4 3034000 294.266
Finland 6,147 2.7 2431000 146.473
Sweden 7,012 3 3316000 157.634 ft;.o 1O 2"5,0
WestEU 3174.83 .J.loo' .J51'r 0.4 400
East EU 6639.59 1000 125 200
OtherEU 3302.24 2100 250 300
Australia: 4,682
500 1'7~Victoria 4715 1.0 5978000 1267.87 0.53 300
NSW 4,972 0.5 1253000 504.022 1000 ;o~~ 300
Rest of Australia 4,608 0.5 2410000 1046.01 860 100 200
USA: 7,238
California 8,439 10 12590000 149.188 5500 0 0.31 200
WI, MI, MN, PA, NY 7,182 3 26959000 1251.23 2900 .300 100 500
Rest of USA 6,770 2.7 31583000 1727.83 2000 150 300
New Zealand
Auckland 3278 2.8 4540000 494.639 0 95 0.7 700
South Island 3874 2.6 2768000 274.810 18 201 350
rest ofNZ 3300 2 3765000 570.454 10 150 400
milk, region C
Where:
NZ New Zealand
WD world
ew concentrates (t/cow/yr)
ex fertilizer nitrogen (kgN/ha/year)
ey average annual drainage (mm/year)
ez groundwater nitrate levels (mg/litre)
fc shift in consumption
fp shift in production
gdp gross domestic product index (1979~ I00)
pc consumer price ($/t)
pp producer price ($/t)
pop population (000)
qc quantity food and other consumption (000 t)
qe quantity ending stocks (000 t)
qf quantity fed (000 t)
qp quantity production (000 t)
qt quantity net trade (000 t)
rva concentrate fed (WH, CG, OM, OS) price ($/t)
rvb nitrogen price ($/t)
t time
BT butter
BV beef, veal
CG coarse grains
CH cheese
MK raw milk
MKA milk, region A; MKB milk, region B; MKC
ML milk (liquid, other products)
MS skim milk powder
OL oils
OM oilseed meals
as oilseeds
WH wheat
NZewMKA; 0*(.62*NZqfWH+.66*NZqfCG+.S9*NZqfOS+.S9*NZqfOM)*NZqpMKA
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NZqpBT ; 0.0 I007075*NZfpBT* NZqpMK* NZppML"O.O 1* NZppBPO.IS*
NZppMS"O.I* NZppMK"-0.13
NZqcBT; 0,4627113*NZfcBT*NZpcOL".04*NZpcBP,4S*NZpcCH".0 1*(NZgdpINZpop)
".19*NZpop
NZqpMKA ; O. 7S477S*NZfpMKA*NZppBV".OS*NZppMK".S*NZpcWH".04*NZpcCG"-
.4*NZpcOS"-.O I*NZpcOM"-.09*(l +.02*WDt)
......
t
Figure 1: Partial Equilibrium Model
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Figure 5: Quantity traded of cheese 2010
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Figure 7: Quantity traded of skim milk powder 2010
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Figure9: Nitrogen use kilogram per hectare by region 2010
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Abstract
Food security and human development relationships are examined using panel data for
a sample of low and middle-income countries. Empirical results confirm a positive
correlation between food availability and human development in Asia, Latin America
and the Caribbean, the Middle East and North Africa. Food accessibility is found to be
negatively correlated with human development in Sub-Saharan Africa, Asia, Latin
America and the Caribbean, the Middle East and North Africa. In tenns of nutrient
security, a positive association with human developmcnt is confirmed for Sub-
Saharan Africa, Asia, the Middle East and North Africa. Food accessibility matters
more among the various measures of food security in all regions. However, significant
Sub-Saharan African food insecurity indicates the region's serious food availability
and accessibility problems.
1. Introduction
The world's 211 countries are a mixture of low, middle- and high-income economies.
Of this, 157 (74 percent) fall in the low and middle-income category while the
remainder are in the high-income category. The 157 countries in the low and middle-
income category combined to give a 1997 population of approximately 4.9 billion
(The World Bank, 1999, Table 1), contributing to approximately 84 percent ofworld
total population.
The overall level of economic development oflow and middle-income countries
varies from each other and among the many regions in which they are located. Ofthe
157 low and middle-income countries, the majority (97) of these are in the middle-
income category. These are geographically scattered and found in the regions of East
Asia and the Pacific, Europe and Central Asia, Latin America and the Caribbean, the
Middle East and North Africa. The majority oflow-income countries are found in
Sub-Saharan Africa. Gallup, Sachs and Mellinger, (1998) note that nearly all countries
in the tropics are poor.
Several indicators reveal low levels of development (Table I). For example, these
regions have a large population base, small land area, and low levels ofper capita
income and human development. Development ofthe low and middle-income
countries indicates per capita gross national product (GNP) ranges from a low
US$390 in South Asia to a high US$3,880 in the Latin America and the Caribbean
(Table 1). While the per capita GNP is generally considered to be a one-dimensional
measure of economic development, it is strongly argued that this measure does not
seriously distort the level of development (Krugman, 1996). On the other hand, Sen
....
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(1998) notes that a country's level of development depends on various social and
physical conditions, for example, the availability of health care, orderliness of urban
living and access to modem medical knowledge.
Table 1. Development Indicators
Regions Population Population GNP per capita Human
(Millions - Density - 1997 - US$, 1997 Development
1997) Index 1997
East Asia and Pacific 1,753 (30.0) 108 970 0.695
Latin America and Caribbean 474 (8.1) 24 3,880 0.756
Middle East and North Africa 283 (4.9) 25 2,060 0.626
South Asia 1,289 (22.1) 260 390 0.544
Sub-Saharan Africa 614 (10.5) 25 500 0.463
Low income 2,048 (35.1) 65 350 ...
Middle income 2,855 (49.0) 40 1,890 ...
Note: numbers in parentheses under population column represent populalion as a
percent of world total.
... indicates data not available.
Source: World Bank (1999).
Having due respect to these concerns on indicators of development, an additional
measure the human development index (HDI) was used. This measure ofaggregate
level of human development complements per capita GNP and is used to gauge the
level of low and middle-income country development. Several regions do not fare
well in terms of the level of human development. On the basis ofRDI, the low and
middle-income countries fall in the low and medium human development category
(Table I) with the RDI ranging from 0.463 in Sub-Saharan Africa to 0.756 in Latin
America and the Caribbean (see also Table I in UNDP 1999).
The level of human development in several regional countries gives cause for concern
(Table I). Low levels of achievement in human development for the majority ofthe
world's population could pose a major developmental challenge for many developing
countries. While it is noted that the transition from a less-developed economy to one
which is more developed is not only feasible and can be attained in a relatively short
period oftime (Stiglitz, 1996), the long-term HDI statistics show that the progress is
very slow among several of the low and middle-income countries (Table 6, UNDP
1999). Low levels ofHDI can have several direct effects on a country's long-term
development. For example, lowering the standard of living increases dependency on
high-income countries, and contributes to inequality of income distribution
threatening human security including crime, violence and accident, and gives rise to
political instability.
Therefore, attention needs to be focussed towards raising the levels of human
development. Of vital importance is food security - access by all people at all times to
enough food for an active, healthy life (The World Bank, 1986). Because inveslinent
in human capital is increasingly recognised as being of central importance to
sustainable development, this factor contributes directly to a speedy rate of
improvement in human development. Higher levels ofhuman development means
improved quality of human capital, which can directly contribute to improvements in
individual lifetime productivity thus enhancing economic growth and social
development.
Literature shows that the prevalence of hunger in the developing world continues to
encourage discussions and research in terms of food security. The continued existence
offamine and hunger particularly in parts of the African continent makes studies in
this direction more appealing. Several nations as well as international organisations
.....
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continue to promote a basic human-needs strategy. In this regard food self-sufficiency
is the priority.
Accordingly, this paper aims to address the issue of human development and food
security in the low and middle-income countries. The main objective is to provide an
empirical focus on human development and food security inter-relationships on the
basis of pooled cross-sectional data. The next section presents an overview of food
security trends. Section three presents a theoretical discussion of the channels through
which human development is affected. Sample size and data are discussed in section
four. Empirical regression results are discussed in section five followed by a
conclusion in section six.
2. The Current State of Food Security
Two centuries after the onset of modern economic growth and development, large
populations in many regions of the world remain hungry. Recent data reveal that much
of the world's population suffers from chronic as well as transitory food insecurity.
According to the World Bank (1989), this occurs when households are faced with
temporary inability to acquire food as a result of sporadic misfortune, such as drought
or civil strife, while chronic food insecurity exists when households suffers from a
persistent inability to acquire enough food to eat.
In a recent Food and Agriculture Organisation (FAO, 1999) report, almost 800 million
people in the developing world do not have enough to eat and another 34 million live
in the industrialised countries and countries in transition. Of these, 26 million are
concentrated in the countries in transition of Eastern Europe and the former USSR.
This accounts for approximately 14.3 percent of world's population remaining hungry
and is likely to undermine national economic development across much of the
developing world.
An examination ofthe global patterns of development and the distribution of
populations in hunger reveals striking patterns and relationships. Almost two thirds of
the undernourished people live in Asia and the Pacific (Table 2). India alone has
approximately 204 million undernourished people. Sub-Saharan Africa, the region
making least progress in alleviating hunger, is home to almost a quarter of the
developing world's hungry people. In Latin America, the Caribbean and North Africa,
serious hunger afflicts fewer people (Table 2). The countries ofthe Near East are
concentrated in the low hunger categories with malnutrition affecting less than 5
percent of the people (FAO, 1999).
Table 2. Percent ofPopulation Undernourished
Regions As a percent of the As a percent of the
regions population worlds population
East Asia and Pacific (except China and India) 18.4 2.49
Latin America and Caribbean 11.2 0.90
North Africa 11.7 0.90
Sub-Saharan Africa 29.3 3.10
China 13.4 2.81
India 17.1 3.50
Source: FAO (1999).
While the number of undernourished people fell by 40 million between 1990-92 and
1995-97, the momentum is too slow and the progress too uneven to achieve the goal
set by the World Food Summit 1996: to reduce the total of undernourished people to
around 400 million by year 2015 (FAO, 1999). The FAa also notes that several
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factors are likely to increase the number of undernourishment in many parts of the
world.
The growth in undernourishment is largely due to food supply constraints. While food
production has increased in several parts of the world (Table 3), this is matched by a
rise in total population, possibly balancing out any net positive effects. Population
pressures are likely to have an impact on availability ofresources for food production.
Of critical importance is arable land. For example, between 1980 and 1995 arable land
per capita has declined globally (Table 3). Similarly, land allocated to production of
crops has declined in most parts of the world with the exception of South Asia (Table
3). The global decline in the value of agricultural sectors, added as a percent ofGDP
in the last two decades, is not surprising (Table 12, The World Bank, 1999). It is
possible that the decline in arable land and area under cropland, together with a rising
population, is negatively contributing to the current state of the world's hunger.
Table 3. Indicators ofFood Security
Regions Cropland Arable Land Food Production
% ofland area Hectares per capita Index (1990=100)
1980 1995 1980 1995 1980 1995
East Asia and Pacific II 12 0.12 0.09 65 139
Latin America and Caribbean 7 8 0.33 0.28 80 115
Middle East and North Africa 5 6 0.29 0.21 66 I18
South Asia 44 45 0.23 0.17 70 I15
Sub-Saharan Africa 6 7 0.36 0.26 79 I13
Low income 12 14 0.26 0.19 73 I16
Middle income 9 10 0.19 0.22 72 124
... indicates data not available.
Source: World Bank (1999).
3. Choice of Variables
This study incorporates variables that address the issue offood security: food
availability, food accessibility and nutrient security. The argument is that adequate
availability and access to food can directly contribute to improvements in human
development. The study also controls two relevant variables: incomes and doctors are
considered as affecting human development directly and, at the same time, minimising
any model miss-specification. A detailed discussion follows.
Food availability
Food security can be ensured only if two conditions are met: food must be available
and households must have the ability to acquire it (The World Bank, Annual Report
1990). The argument is that if food is readily available, households are secure in terms
of avoiding any hunger or starvation both likely to directly contribute to the lowering
of human development. Thus, food availability is expected to be positively correlated
with human development.
Food accessibility
Two key aspects of food security are the availability of sufficient food and economic
access to food, which is a function of household income, and the prevalence of
poverty (Islam and Malik, 1996). Because human life is ultimately nourished and
sustained by consumption, food accessibility is defined as utilisation of food by
individuals through direct consumption (UNDP, 1998). Recent statistics show that the
richest fifth of the world's people consume 45 percent of all meat and fish; the poorest
fifth consume 5 percent (UNDP, 1998). This shows that global consumption of vital
foods is not in abundance; abundance of consumption improves human development.
..,\,
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The benefits of food accessibility are significant: the more the food is accessible, the
better fed is the population. Consumption clearly contributes to human development
when it enlarges the capabilities and enriches the lives of people without adversely
affecting the well being ofothers (UNDP, 1998). Thus, food accessibility is expected
to be positively correlated with human development.
Nutrient security
Food availability and accessibility is not enough for significant improvement in
human development. It is noted that the quality of food and the availability of protein,
calories, and micronutrients in the correct combination are also essential along with
other vital ingredients such as safe drinking water, minimum income security,
nutritional intervention and education, and population stabilisation (Swaminathan,
1986). Maxwell and Frankenberger (1992) note that much of the debate in defining
food security has focussed on caloric consumption while paying little attention to
protein consumption. Micronutrient deficiencies such as Vitamin A, iron and iodine
deficiencies have serious consequences for health and mental and physical function
(UN ACC/SCN, 1992a).
Thus, nutrient security focuses on the body's ability to utilise food for satisfactory
physical and cognitive achievement. Therefore, it is hypothesised that adequate
nutrition can positively contribute to human development. This variable is measured
by per capita calorie intake with an expected positive coefficient. Calorie intake is
considered largely because of availability of published data on this nutrient
component. Earlier studies including Ram (1992) note that calorie supply together
with life expectancy and literacy are three indicators ofbasic need fulfilment and that
calorie supply is obviously a prime indicator of the extent to which basic needs
relating to nutrition are being met.
Income
According to the World Bank (1996), human development can be expressed as a
process of enlarging people's choices: obtaining income is certainly one of the main
means of expanding choices and well being (UNDP, 1996). Anand and Sen (1996)
note that average per capita income is meant to register "command over resources to
enjoy a decent standard of living," and being well nourished or enjoying a comfortable
life is crucially dependent on a person's economic circumstances. Thus, the income
people receive can tell something about those circumstances. Sen (1998) argues that
income is sought primarily for the help it might provide in leading a good life and that
an increase in income from a very low level would help a person to be well nourished.
Further, Sen (1998) notes that low personal income is only one of the factors that
influence the deprivation of basic capabilities. Therefore, the income effect on human
development is measured by GNP per capita with an expected positive coefficient.
Doctors
Health standards in developing countries have greatly improved in the past 30 years as
a result of broader access to health services, safer water, better sanitation and
mobilisation of private services such as immunisation (UNDP, 1996). Although these
are highly essential factors, of particular relevance is the availability ofqualified
doctors and their influence in bringing about a direct change on human development.
Alongside much of the progress in health standards, there is still much deprivation.
Shortage of doctors is an important factor. For too many people in many parts of Sub-
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Saharan Africa, Asia and Latin America the chances of consulting a doctor are
minimal. The hypothesis here is that doctors positively contribute to improvements in
human development.
4. Data
The countries chosen for the empirical work comprise a sample from the low and
middle-income categories (The World Bank, 1999). The choice of the countries was
solely dictated by the availability of published data on variables of interest as
discussed in section two. Countries with missing data were eliminated.
Low-income countries are those with a per capita GNP ofUS $785 or less. In the
sample, these countries include Cameroon, Congo, Pakistan, Nepal, Bangladesh,
Lesotho, Ghana, Kenya, Togo, Nigeria, Mauritania, Zambia, Benin, Malawi, Chad,
Gambia, Rwanda, Central African Republic, Mali, Guinea Bissau, Burundi, Burkina
Faso, Niger, Senegal, Cote d Ivory, Honduras and Zimbabwe,
The middle-income countries are those with a per capita GNP ofUS$785 to
US$9,655. Although the World Bank classifies middle-income countries in two sub-
categories, lower nliddle-income and higher middle-income, countries from both of
these sub-categories are included: Mauritius, South Africa, Swaziland, Botswana,
Trinidad and Tobago, Venezuela, Brazil, Peru, Paraguay, Dominican Republic,
Bolivia, Ecuador, Saudi Arabia, Tunisia, Algeria, Morocco, Egypt, Malaysia, Fiji,
Thailand, Philippines, Sri Lanka, China and Indonesia.
One major problem encountered concerns the availability of data on variables of
interest. Unfortunately, not all countries have a consistent set ofdata, and where data
is available the time-span is limited. For example, the sample period was restricted
due to lack of published long-term data on dependent as well as some explanatory
variables for all countries under various World Bank classification of income
categories (The World Bank, 1999). However, it was possible to obtain data on the
dependent variable for the years 1975, 1980, 1985, 1990 and 1995 for the low and
middle-income categories. Because of the lack of measures for a number of
explanatory variables for years prior to 1985, the final choice of years was 1985, 1990
and 1995. Since the sample timeframe for the dependent variable had to be consistent
with the explanatory variables, the final choice of sample years was dictated by the
explanatory variables.
In terms of data source, the measure for the dependent variable, HDI, was obtained
from the Human Development Report (United Nations Development Program, 1999).
The variable food availability is the index of annual production of food commodities
adjusted for population growth and excludes animal feed and seed for agriculture.
Food is defined as comprising nuts, pulses, fruit, cereals, vegetables, sugar cane, sugar
beets, starchy roots, edible oils, livestock and livestock products. Data for this variable
was obtained from the 1997 World Development Indicators - CD-ROM (The World
bank, 1997).
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Food accessibility is measured in tenus of domestic utilisation of cereals as food.
Cereals include wheat, rice, maize, rye, oats, millet, and sorghum. The data was
extracted from FAa database available on line at http://www.fao.org.
Nutrient security is measured by daily calorie supply per capita: the calorie equivalent
ofthe net food supplies in a country, divided by the population. The data for this
measure was taken from various issues of the Human Development Report (United
Nations Development Program, various).
The variable income is GNP per capita. Data for this was obtained from the 1997
World Development Indicators - CD-ROM (The World bank, 1997).
Doctors refer to doctors per 100,000 population, inclUding physicians and all
graduates of any faculty or school of medicine in any medical field and covers
practice, teaching, administration and research. The data for this measure was taken
from various issues of Human Development Report (United Nations Development
Program, various).
5. Results
The lack of published long-tenn time-series data for each country led to pooling data
across the two income categories. Although pooling has its own limitations as a result
of fundamental variations between socio-economic variables from country to country,
the countries selected in this study have a range of similar characteristics in relation to
food security and human development. For example, for the countries in the low-
income category, food insecurity is so severe there are low levels ofhuman
development. The majority of these countries are found in the Sub-Saharan region as
listed above. Also categorising the countries in the two-income groups has dampened
variations in human development. As a result countries now in the low-income
category have low levels of human development and countries in the middle-income
category have medium levels of human development. This gives ample merit for
putting them in one regression. Hence, the model is estimated using the pooled cross-
sectionally heteroskedastic and timewise (first order) autoregressive procedure using
SHAZAM 7.0 Econometrics Computer Program (White et aI., 1993) with constant
rho, following the model outlined by Kmenta (1986). Throughout, it is assumed that
there is a common vector of slope coefficients across countries over time.
Descriptive statistics are provided in Tables 4 to 9 while the regression results are
reported in Table 10.
Table 4. Descriptive Statistics - Sub-Saharan Africa
Variable Number of Mean Standard Minimum Maximum
observations Deviation
HOI 81 0.435 0.136 0.207 0.833
Food availability 81 103.5 13.7 72.0 145.8
Food accessibility 81 0.134 0.053 0.032 0.262
Nutrient security 81 2233.4 293.65 1723.0 3133.0
Doctors 81 12.1 15.6 1.30 85.0
Income 81 642.6 731.4 150.0 3380.0
Table 5. Descriptive Statistics - Asia
Variable Number of Mean Standard Minimum Maximum
observations Deviation
HOI 30 0.609 0.154 0.351 0.869
Food availability 30 109.1 10.5 94.4 144.0
Food accessibility 30 0.159 0.030 0.119 0.215
Nutrient security 30 2404.2 263.7 1969.0 3015.0
Doctors 30 28.8 25.9 3.30 115.0
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Table 6. Descriptive Statistics - Latin America
Variable Number of Mean Standard Minimum Maximum
observations Deviation
HOI 27 0.709 0.080 0.573 0.880
Food availability 27 106.2 9.24 91.30 131.0
Food accessibility 27 0.105 0.017 0.074 0.130
Nutrient security 27 2430.3 259.39 2013.0 2888.0
Doctors 27 88.78 38.132 22.0 194.0
Income 27 1922.6 1497.9 430.0 7020.0
Table 7. Descriptive Statistics - Middle East and North Aji'ica
Variable Number of Mean Standard Minimum Maximum
observations Deviation
HOI IS 0.629 0.084 0.508 0.778
Food availability 15 101.83 9.53 85.10 118.6
Food accessibility 15 0.219 0.0366 0.148 0.266
Nutrient security 15 3001.3 192.9 2656.0 3315.0
Doctors 15 80.79 59.25 17.30 202.0
Income 15 2500.7 2615.7 610.0 8630.0
Table 8. Descriptive Statistics - Low Income Countries
Variable Number of Mean Standard Minimum Maximum
observations Deviation
HOI 81 0.402 0.096 0.207 0.619
Food availability 81 103.47 13.05 72.0 145.80
Food accessibility 81 0.135 0.054 0.032 0.262
Nutrient security 81 2165.7 214.03 1723.0 2745.0
Doctors 81 11.10 13.477 1.300 79.0
Income 81 391.7 218.0 150.0 1040.0
Table 9. Descriptive Statistics - Middle Income Countries
Variable Number of Mean Standard Minimum Maximum
observations Deviation
HOI 72 0.689 0.0819 0.508 0.880
Food availability 72 106.52 11.08 85.1 144.0
Food accessibility 72 0.149 0.049 0.074 0.266
Nutrient security 72 261.1 325.1 2013.0 3315.0
Doctors 72 63.24 47.6 5.30 202.0
Income 72 1931.1 1647.1 320.0 8630.0
The empirical estimations included several equations. For example, in the regression
analysis, the sample countries were also categorised into regions in order to obtain
regional comparisons. Estimating equations by regions as well as income groups
provide coefficients of determinations that are highly satisfactory for a model that uses
pooled data. All equations produce high Buse R-square, ranging from 0.70 in the low-
income countries to 0.89 for Asia. It is concluded that the variables in all ofthe
equations as per Table 10 are able to explain a significant percentage of effect on HDI
as revealed by the Buse R-square. All equation robustness and adequacy is also
reflected in some diagnostic statistics and considered to be satisfactory for models
utilising cross-sectional data.
Given the use of pooled data, the results presented in Table 10 are considered to be
highly satisfactory. The F-Statistics are established as statistically significant across
all equations. This led to a conclusion that there exists a strong statistical relationship
between the predictor variables and the criterion variable at alpha 0.01 level.
Of critical importance is the issue ofheteroscedasticity. The Engle's conditional test
on residuals did not reveal any serious heteroscedasticity problems. There is no
problem of autocorrelation as revealed by the Durbin Watson (DW) test. The error
terms are also normal as supported by the Jarque Bera (JB) test. Several coefficients
are found to be statistically significant at the I-percent level. The signs of regression
coefficients have several implications as discussed below.
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Table 10. Regression Results
Variable Sub- Asia Latin Middle Low Middle
Saharan America East and Income Income
Africa and North Countries Countries
Caribbean Africa
Constant 0.226 0.0506 0.575 -0.359 0.285 0.429
(4.369)* (0.879) (10.570)* (-2.010)* (6.911)* (8.088)*
Food -0.00013 0.000095 0.0013 0.00037 0.00051 0.00147
availability (-0.385) (0.279) (4.128)* (0.354) (2.02)* (5.929)*
Food security -0.254 -0.137 -0.190 -2.150 0.0430 -1.091
(-2.074)* (-0.511) (-0.769) (-3.651)* (0.511) (-7.603)*
Nutrient
security 0.000076 0.00019 -0.00002 0.00046 -0.00002 0.000092
(3.646)* (5.442)* (-1.267) (7.183)* (-I.l84) (4.022)*
Doctors
0.0015 -0.00019 0.00051 0.00022 0.0012 0.00005
(2.020)* (-1.851)** (5.185)* (2.065)* (2.815)* (0.794)
Income
0.000097 0.00008 0.000022 0.000011 0.00002 0.00002
(6.118)* (7.983)* (3.843)* (1.242) (11.200)* (3.486)*
N
Buse R-square 81 30 27 15 81 72
F 0.75 0.89 0.77 0.87 70.0 0.72
DW 48.90 52.05 18.85 19.58 38.07 36.83
JB 0.89 1.34 1.58 1.27 1.04 1.46
3.27 0.68 0.79 1.94 3.92 3.87
* and ** indicates significant at the 1 and 10 percent levels respectively.
The coefficient food availability has a positive sign for Asia (statistically
insignificant), Latin America and the Caribbean (statistically significant) and the
Middle East and North Africa (statistically insignificant). When sample countries are
grouped by income category, regression results show a statistically significant positive
coefficient. The results provide evidence in terms of a positive correlation between
food availability and human development: increases in food availability are associated
with improvements in human development. The results indicate it is the countries in
the Sub-Saharan Africa region where lack of food availability is a severe hindrance to
human development. The positive coefficient on food availability obtained for regions
other than Sub-Saharan Africa suggests the opposite.
The results obtained for food accessibility are opposite to that revealed by the food
availability variable. Food accessibility has a negative sign on its coefficient across all
regions and is statistically significant for Sub-Saharan Africa, the Middle East and
North Africa. When sample countries are grouped by income category, a positive
coefficient, although statistically insignificant, is obtained for low-income countries
while a negative and statistically significant coefficient is obtained for the middle-
income category. The negative coefficient across all the regions for the food
accessibility variable indicates that the level of human development is constrained as a
result of large populations having inadequate access to food.
In terms of the variable nutrient security, the coefficient is positive and statistically
significant for Sub-Saharan Africa, Asia, the Middle East and North Afiica, and
negative for Latin America and the Caribbean. When the sample is tested by income
category, a positive coefficient is obtained only for middle-income countries. These
results indicate that the food nutrient content is positively associated with human
development. An increased calorie intake can lead to gains in human capital
productivity: when workers consume more calories or micronutrients, such as
vitamins and minerals, their productivity improves almost immediately. The long-term
benefits of nutrient security are also noted. For example investing in child nutrition
results in stronger adult workers and increased lifetime earnings (UNDP 1996).
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The two control variables were doctors and income. The coefficient doctor is
positively and statistically significant for all regions except Asia. This indicates that
more doctors mean better health care and thus higher levels of human development.
The income coefficient is positive and statistically significant across all equations
except the Middle East and NOIih Africa. Income is positively associated with
improvements in human development.
6. Conclusion
Using panel data, this study examined the human development food security inter-
relationships in a sample oflow and middle-income countries. Empirical results
confirm a positive correlation between food availability and human development in
Asia, Latin America and the Caribbean, the Middle East and North Africa. Regression
results show a negative coefficient on food accessibility in Sub-Saharan Africa, Asia,
Latin America and the Caribbean, the Middle East and North Africa. In terms of
nutrition security, empirical results confirmed a positive association between human
development and nutrient security in Sub-Saharan Africa, Asia, the Middle East and
North Ali·ica. Of the two control variables, doctors have positive associations with
human development in all except Asia whereas income is positively associated with
human development in all four regions.
The results obtained reflect the reality of current food security among the sample
countries. Of the three important food security variables considered, food accessibility
matters the most in all regions. The results ofthis variable are highly consistent across
providing strong evidence that large populations do not have adequate access to food.
The results also confirm that lack offood availability is constraining human
development in Sub-Saharan Africa. Because countries in other regions do not have
severe food availability problems, the Sub-Saharan Africa stands out in terms of food
insecurity. The results for this region indicate serious problems of food availability
and food accessibility. This has several implications in terms of setting policies
allowing security of food to the poor.
While economic growth is essential, long-term aggregate growth alone is not
sufficient in terms of allowing quick distributional effects. The poor do not possess
the physical and human assets needed to take advantage of growth. As such,
additional efforts are required to ensure access to food by those at greatest risk from
food insecurity. Increased efforts are required to enhance agricultural production
through an operational emphasis on farmers at a risk of food insecurity - especially
low-income small holders and women farmers.
Increases in production and real household incomes, creation productive employment
for growing numbers ofthe poor and endowing poor with more physical and human
assets can improve their access to basic social services, and to better target funds those
most in need.
Since poverty is the main cause ofmalnourishment, food security can only be
achieved by raising the real household income enabling people to buy enough food, or
by improving the ability of farmers to produce enough food to meet their own
demands (World Bank Annual Report, 1986).
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Rural-urban differences in consumer preference for genetically
engineered food in New Zealand: A case study of Manawatu district
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ABSTRACT
Availability of genetically engineered (GE) food has become a topical public policy
issue in New Zealand and obviously public opinions on this topic will be crucial in
determining the impact on agriculture and agribusiness. This paper uses the
knowledge, awareness and practice survey methodology to examine grocery
shoppers' opinion in rural and urban communities. A telephone survey was
conducted with 200 rural and urban shoppers (100 each) in the Manawatu district.
The findings from the study revealed that consumer awareness and preferences are
very similar in rural and urban areas. Shoppers have a preference for GE-free food
produce/products in both areas and are willing to pay an extra premium up to 10% of
purchase price. However, shoppers are mostly aware about the on going debate on
GE food but have limited understanding of what is a GE food. Shoppers are looking
for more information and are willing to pay for such information. They prefer
information mostly coming from television and newsprint and mandatory food
labelling.
INTRODUCTION
Biotechnology, Genetic Engineering, Genetically Modified Organism, Recombinant
DNA, Gene Gun, Bacteriophage, Frankenfood - all terms describe at least in part (or
a particular view) of the most modern techniques available to alter food production
systems to offer improved quality or easier production practices. These terms have
been used in the media to a great extent in the recent past due to the growing debate
about certain genetic engineering (GE) practices and the safety of these practices to
human health. There are also concerns about environmental safety as well as the
social and ethical considerations of this emerging science. Public concerns on the
topic, however, tend to vary widely across different demographic strata and regions.
In this paper, we first summarise on-going debate on various dimensions of GE
practices. We then examine awareness and consumer perceptions about GE food in
rural and urban areas using a case study from the Manawatu district of New Zealand.
UNDERSTANDING OF GENETIC ENGINEERING
Genetic Engineering (GE) involves the manipulation of plants, animals and microbes
through various means (Hunt 1983). According to the North American perspective, it
involves manipulation of the genome of organisms to give them beneficial
characteristics and it includes more traditional practices of plant breeding such as
mutangenesis (a process under which plants are exposed to chemicals or radiation,
which alters the genome and then the plants are tested for beneficial characteristics)
(Consumers Association of Canada 1999). The European and Oceania perspective,
limits understanding of GE in terms of the application of recombinant DNA
technology which involves the extraction of an extremely small number of genes and
then inserting them into another organism either by gene splicing or with a gene gun
(Jameson 2000, Consumers Association of Canada 1999). There is, however, no
agreement on a single definition.
Plant genetic engineering, in particular, has been extensively adopted in North
America while it is still under consideration phase for the introduction to New
Zealand (IBAC 1999). The GE debate in New Zealand has to a large extent focussed
on philosophical arguments for and against the adoption of GE technology.
Moreover, public understanding of GE food is not uniform. Couchman et al. (1990)
reported that general public lacked knowledge and factual information on the topic.
This conclusion led to the development of educational materials in print and media
form in various countries (Consumers Association of Canada 1999, IBAC 1999)
which enhanced public interest in the topic. Lack of balanced opinion and
information from various sources has resulted in confusion amongst the consumers.
Public scepticism of GE food is driven by health concerns. Macer (1991) noted that
public did not understand the technology and what was manipulated in the process.
Clarke (1984) suggested rigorous testing to satisfy Environmental Risk Management
Authority (ERMA) and Australia-New Zealand Food Authority (ANZFA) with the
results that the technology poses no public health risk. Health concerns have not been
substantiated by scientific evidence. Therefore, conceptually such concerns should not
playa major role in decision-making but public perceptions probably means that it
will continue to be a major issue.
Environmental concern is the second factor that plays important role in public
perception about GE food. The critics argue that increased levels of herbicide
potentially poisons the environment, but Harry (1999) contends that soil can quickly
bind and deactivate the herbicides in question and would not necessarily harm the
environment. Another environmental concern is that the GE crops pose risk to natural
wildlife such as non-target insects (Monarch Butterfly) to the Bt crops (Bt crops are
tolerant of some types of insects since they produce a toxin that kills the insect).
However, there is limited scientific evidence refuting this concern (Sears 1999).
There is concern that GE crops may be able to cross-pollinate with native species that
are related and thus decimate natural plant populations or create "super weeds" which
are tolerant to herbicides. New Zealand does not have any natural plants which are
related to the crops which are genetically engineered and thus this is not of major
issue in New Zealand, but the aspect of super weeds could be an issue in New Zealand
if GE crops are introduced to New Zealand (Jameson 2000). To control potential
super weeds there needs to be a code of practice developed such as that which exists
in Canada (Canadian Consumers Association 1999) which will reduce the possibility
of the development of super weeds.
Another related concern is the cross contamination of crops, which are kept for seed.
If these seed-lots were contaminated - with either GE seed by careless practices or by
cross-pollination - problems could arise. One area of concern would be the
contamination of these seed lots, which could otherwise be used to grow GE-free
fields, which may be able to attain a premium (Macpherson 2000). This problem
actually did occur this year in Europe with contaminated Canola seed from Canada.
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Europe currently does not allow the growth of GE crops but this seed was partially
GE and caused a major controversy with the potential for major monetary losses
(CBC 2000). These issue needs careful consideration put on it and a better seed
certification regime needs to be utilised (Harrington 1998).
Ethical concerns about GE have occupied a significant place in the debate. The GE
process may involve transferring of genes from different taxonomic families, species,
and kingdoms (Royal Society of New Zealand 1997). Patent rights and lack of legal
framework add major concerns to the discussion.
Strong public perceptions against GE food may lead to unwarranted non-tariff trade
barriers (CBC 2000) which would be in violation of WTO regulations although it
would take a considerable amount of time to clear up this issue in the court system of
the WTO. There could also exist the possibility between the time of the non-tariff
trading sanctions and the resolution a time of trade wars, which could have a negative
impact on the economy of the countries involved. However due to a recent
international agreement it is considered acceptable to restrict importation of GE crops
(Jameson 2000). This agreement was only reached in January at a conference in
Montreal, Canada. Although this agreement did not dictate what was considered aGE
crop and so there is still controversy if a crop is GE according to European views or
North American views.
Due to the numerous issues and concerns that have arisen from the GE debate a new
issue of food labeJling has emerged (Macpherson 2000). The two major types of
labeJling being proposed are voluntary and mandatory. Voluntary labeJling is similar
to the "organic produce" label and a comparison would be a "GE-free" label.
Mandatory labelling is similar to allergenic warnings such as "this product may
contain nuts" and a comparison would be "this product contains GE ingredients"
(Harry 1999). North American experiences indicate that a voluntary labeJling scheme
is most likely while a mandatory scheme is being strongly backed in Europe (Harry
1999). Evidence in New Zealand suggests that the mandatory option is gaining favour
(Jameson 2000) although a study recently conducted indicated that New Zealanders
would be willing to pay up to 37% extra for "GE-free" food (Macpherson 2000). A
voluntary scheme is likely to facilitate development of a niche market which would
allow farmers in New Zealand to gain from the technology while consumers seeking
GE free products would pay the premium, unlike mandatory lahelling where all
consumers would have to pay the premium. (Macpherson 2000).
METHODOLOGY AND DATA
A knowledge awareness and practice (KAP) survey method was used to seek opinions
from 200 consumers (l00 each from rural and urban areas) in the Manawatu district.
A list of questions was developed and the survey instrument was pre-tested prior to
actual administration. The survey covered respondent's shopping preferences,
awareness of GE food, source of information, perception about the importance of the
GE debate, preferences for information, awareness and preferences of food labelling,
willingness to pay for GE-free food and GE-free labels, and his/her background
characteristics.
The survey participants were chosen from the Manawatu Telecom Telephone
directory using random stratified sampling technique. Each participant was contacted
by telephone and requested to participate in the study. The respondents had the option
to fully or partially participate or not to participate in the survey. Most of the
respondents were the shoppers in the household. If a selected participant wished not
to be interviewed, the next person on the list was contacted. All interviews were
conducted over telephone in April 2000 and individual responses were recorded on a
spreadsheet.
RESULTS AND DISCUSSION
Profile of respondent shoppers
The age structure of respondents was representative of New Zealand population and
one in six respondents was below the age of 30 while one in five was an elderly (over
65 years of age) person (Table 1). Age structure of respondents in rural and urban
areas was similar (p=0.58). Ethnic representation in rural and urban areas was also
similar (p=OA2) and non-Pakeha (non-European) respondents were somewhat under-
represented in the sample compared to national ethnic distribution. Some of the non-
Pakeha respondents may have declined to be interviewed because of personal
constraints and/or scepticism about the study. One in six respondents had less than
high school education and one-fifth had a university qualification. Educational
attainment of rural and urban respondents also was comparable (p=O. I8).
An average household had 3.1 members (1.94 adults and 1.16 children) and the
distribution was similar in both rural and urban areas (p=OAJ). The female
respondents in rural as well as urban areas played dominant role in shopping, either by
themselves or with their male counterparts (p=0.71). Because of the size of the
stores, choices, proximity and trips for other purposes all urban and an overwhelming
majority of rural respondents shopped for the majority of their groceries in urban
stores (p=O.OI). Majority of the respondents shopped in Pak 'n Save stores. Only 7
respondents shopped at an organic food/produce shop. The choice of a shopping store
may be guided by income level. High-income shoppers tend to shop at Foodtown and
Woolworths. An average shopper spent NZ$140 per week and once again the urban
and rural weekly grocery expenditure was very similar, NZ$136 in rural vs NZ$144 in
urban area, respectively (p=0.39). Somewhat lower weekly grocery expenditure
amongst rural respondents may be associated with shopping generic products and
slightly smaller household size.
Awareness of and perception about GE food
Awareness ofGE food was exceptionally very high amongst the respondents (95.5%)
but the level of knowledge about GE varied substantially (Table 2). Less than one-
fourth of the respondents (23%) considered that they had excellent or good knowledge
while more than one-third (35%) reported poor knowledge about GE food. The
awareness as well as level of knowledge was similar across the rural and urban
respondents. Only half of the respondents revealed that they could access information
about GE food readily from one or more sources and similar perception between rural
and urban consumers (p=0.78). The awareness about the GE food was obviously
directly reflected into most of the respondents' recognition that the GE topic was an
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important topic in both rural and urban areas (p=0.18). Public health concerns stood
on the top of the list for most of the respondents, followed by environmental and
ethical concerns. Food quality, consumer choice and farm practices was recognised
as the area of relevance by less than one-futh of the respondents. Rural and urban
respondents had consistently similar opinion about their concerns (p>0.21). Public
concerns were reflected in the desire for more information about GE food by 90% of
the respondents; proportionately more by urban than rural respondents (p=0.03).
Source of information
Most of the respondents received information about GE food from public sources (e.g.
television, radio and newsprint) (Table 2). Television followed by newsprint sources
had greatest influence on both rural and urban respondents (p>0.31). Public forums
were at infant stage and had little influence on what respondents learnt about GE
issues. When asked about what sources they liked to see more information about GE
food to come, the same sources remained their primary sources but they also liked to
see more information coming out from private and public interest group. There was
clearly interesting differences between rural and urban consumers (p<O.lO). Urban
respondents liked to see more information coming from public forum (26% of urban
vs 8% of rural respondents). The results suggest that television is going to have
strong influence on enhancing consumer knowledge about the GE food.
Willingness to pay for information
Nearly three-fifths of the respondents were willing to pay for more information (61 %
of rural and 57% or urban respondents) (Table 3). Health, environment and ethical
concerns are the driving force behind consumers' willingness to pay for better
information. However, willingness to pay was limited to less than 10% of purchase
price for 92% of the respondents. This suggests that information has to be cost-
effective and should there be large premium on information, consumers may not
respond to the drive. Only a handful of respondents were willing to pay for
information more than 10% of purchase price and they are likely to be hardcore
believers in a GE-free environment and have greater concern for a potential negative
impact on health. Three-fourths of the respondents preferred better information in the
form of labelling of products. Rural and urban consumers held similar beliefs and
preferences for information.
Awareness and perception about product labelling
Eighty-five percent of respondents were aware of the debate in New Zealand about
labelling of food containing GE ingredients but only 35% actually were aware of type
of labelling debated (mandatory vs voluntary) (Table 3). This was true for both rural
and urban respondents (p=0.88). Most of the respondents were in favour of some
form of labelling food containing GE ingredients and when explained the difference
between mandatory and voluntary labelling, 72% preferred mandatory labelling
(p=0.94). However, only 58% expressed willingness to pay an extra for such product
labelling. Furthermore, most of the respondents considered willingness to pay extra
under 10% of the product price (p=0.25). These findings suggests that there is an
apparent belief that the government should take care of the problem and pay for most
of the costs associated with the product labelling. Obviously, it has not been
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estimated how much extra a product-labelling scheme would cost which consumers
would have to absorb. Food industries are unlikely to absorb such costs and probably
will pass the cost on to the consumers.
GE·free food in grocery stores
Of the respondents who were aware of GE debate, only a handful (11 %, n=20)
reported that they had noticed a selection of GE-free food in grocery stores they
shopped (Table 4). Of those shoppers who had found a selection of GE-free food,
two-thirds felt that only less than 10% of produce was GE-free and GE-free food was
more expensive at least by 10% of the prices. And, of those who were aware of GE
debate, most respondents preferred a selection of GE-free food in the stores they
shopped and were willing to purchase GE-free products. They were also willing to
pay extra for GE-free assurance about the food that they purchased, mostly up to 10%
premium on the price. The opinions remained consistently amongst both rural and
urban shoppers (p>0.33).
GE technology on farms and beyond
Half of the respondents did not want to see use of GE technology by farmers and 42%
opined that farmers should be permitted (p=0.38) (Table 5). However, there was
some ambiguity about whether farmers should be compensated for not using GE
technology. Half of the respondents were unsure while only one-fourth (21 % of rural
and 31 % of urban) supported compensation to the farmers. This ambiguity stems
from the unknown impact of GE technology on environment and possibly human
health. Amount of compensation to farmers ranged widely but was in an order of 15-
18% of the food cost. This estimate may also reflect the price premium on GE-free
food and food products.
Two-thirds of respondents believed that New Zealand should restrict GE food imports
while only one-fourth thought that there should be no restriction on imports (similar
opinion amongst rural and urban respondents) (p=0.42). However, support for New
Zealand to remain entirely GE-free country was relatively lower (35% rural vs 41 %
urban) while nearly one-third remaining non-committed to a definite opinion.
CONCLUSIONS
The major point that can be drawn from this paper is the need for more knowledge
that can be readily accessed by the public in a domain that they feel comfortable in.
The viewpoints of rural and urban respondents are similar (no significant statistical
difference) in the majority of the questions asked. However there were several
differences in how the respondents from rural and urban areas would like to receive
information concerning the issues surrounding the use GE technology in New
Zealand. These views should be taken into consideration when designing an
information dissemination program about GE technology. This paper also gives
evidence of the potential to create a niche market for "GE-free" produce, which may
offer more opportunities to farmers. This is in agreement with a recent study that
showed that consumers would be willing to pay a premium for GE-free food
(Macpherson 2000).
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There is evidence in this paper that consumers are not completely aware of what GE
technology is in great detail and thus a better information source has to be constructed
and in relation to the fIrst conclusion this information then has to be made available to
the public in user-friendly form and devoid of technical or bureaucratic jargons. Once
the public has had time to receive this information and understand it there needs to be
public forums created so that concerned individuals have an opportunity of express
their concerns as well as for people to gather more information on this topic. Public
health, environment and ethical concerns remain priority areas to be addressed by the
scientific and public policy groups.
A follow-up study using contingent valuation technique is desirable to actually assess
a more realistic level of consumer willingness to pay for extra information, product
labelling and food products. This study represents a small community in Manawatu
and it does not address demographic diversity prevalent in other parts of New
Zealand.
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Table 1. Characteristics of survey respondents in Manawatu District (Percent
respondents responding).
Respondent characteristics Rural Urban Overall
Age Structure (in years) n=200
Under 30 16 15 16
31 -50 27 36 32
51 -65 34 28 31
Over 65 23 21 22
Ethnicity (n=200)
Pakeha 94 91 93
Non-Pakeha 6 9 7
Educational Attainment (n=200)
Less then High School 16 15 16
High School 27 36 32
Some Post Secondary 34 28 25
University Degree 23 21 18
Mean Household Size (n=200)
Number of adults 2 2 2
Number of children 1 1 1
TOlal munber of members 3 3 3
Person shopping in the household
(n=200)
Female or female and male members 83 81 82
Male members 17 19 18
Shopping location (n=200)
Within Palmerston North 83 99 91
Outside Palmerston North 17 1 9
Grocery store frequently shopped
(n=200)
Big 4, Countdown, Price Right, Organic 24 24 24
Shop
Pak'n'Save 59 65 62
Foodtown, Woolworth's, New World 37 • 33 35
Average weekly grocery expenditure
(NZ$)) 136 144 140
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Table 2. Awareness and consumer perception of GE food and sources of Table 3. Consumer willingness to pay for information and type of information
information in Manawatu (Percent respondents responding). desired in Manawatu (Percent respondents responding).
AwarenesslPerceptionlInformation Source Rural Urban Overall WilliugnesslInformation desired Rural Urban Overall
Aware of GE food (Yes=1, No=O) n=200 93 98 96 Willing to pay for GE information (n=167) 61 57 59
Level of Knowledge about GE food (n=200) (Yes=1, No=O)
Excellent 3 7 5 Amount willing to pay for information as aGood 19 15 17 percentage oHood purchases (n = 98)Fair 40 45 42
Poor 38 33 35 Less tlJen 10% 98 86 92
Greater tlJen 10% 2 14 8
1nformation about GE food is readily available 48 50 49
(Yes=1, No=O) Type of information desired (n = 185)
Labels 77 74 75Perception about GE food (1mport topic=1, Not 90 95 93 Advertising 9 13 11
an important topic=O) (n=200) Brochures 11 4 8
Safety Guarantees 3 9 7Area of concern with regard to GE food
(n=185) Aware of labelling debate (n = 200) (Yes=1, 81 89 85
Public healtlJ 48 51 49 No=O)
Farm profit 18 15 16
Environment protection 30 39 35 Aware of voluntary and mandatory labelling 34 35 35EtlJical concerns 29 29 29 (n=200) (Yes=1, No=O)
Flora and fauna purity 26 32 29
Food quality 19 18 18 Would like to see some type oflabelling 97 97 97Consumer choice 11 11 11 (n=185), (Yes=1, No=O)
Farm practices 13 13 13
.... Preferred type oflabelling (N=179)
0) Desire more information about GE food 86 95 90 Mandatory 74 71 7201 (Yes=1, No=O) n=185 Voluntary 26 29 28
Current sources of GE food information Willing to pay for informed labelling (Yes=1, 58 58 58(n=191) No=O) n=179
Television 31 37 34
Radio 17 13 15 Amount willing to pay for informed labelling as
Newsprint 20 27 24 a percentage of food price (N=103)
Private resources 1 0 0.5 Less tlJen 10% 96 91 93Public forums 1 1 1 Greater tlJen 10% 4 9 7
Preferred source of information about GE food
(n=167)
Television 39 51 46
Radio 18 29 24
Newsprint 30 48 40
Private resources 1 14 8
Public forums 8 26 17
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Table 4. Consumer perception about GE-free food in grocery stores in Table 5. Consumer perception about GE technology on farm and beyond in
Manwaatu (Percentage respondents reporting). Manawatu District (Percent respondents reporting).
Consumer perception/preferences Rural Urban Overall Perceptions Rural Urban Overall
Availability of a selection of GE-free food in 12 9 11 Farmer should be allowed to use GE technology on 42 42 42
grocery store (n=185) «Yes=l, No=O) farm (Yes=l, No=O/unsure) n=200
Amount of food which is GE-free (n = 20) Farmers should be compensated for not using GE
Less then 10% of total number of items 60 70 65 technology
Greater then 10% of total number of items 40 30 35 Yes 21 31 25
No 27 22 26
Price difference between GE and GE-free food 20 10 15 No comment 52 47 50
(n = 20) (Yes=l, No=O)
Amount that farmers should be compensated
Perceived price difference between GE and as a percentage of food costs (n = 52)
GE-free items (n=3) 1-10% 38 45 42
Less tilen 10% 50 100 67 11 - 20 % 24 35 31
Greater tilen 10% 50 0 33 Greater then 20% 38 19 27
Desire a selection of GE-free food (N=185) 91 93 92 New Zealand should restrict import of GE food
(Yes=l, NO=O) (n=200)
Yes 64 70 67
Proportion offood items desired GE-free in No 26 25 26
grocery store (n=170) No comment 10 5 8
1-25% 4 7 5
26-50% 35 40 38 New Zealand should remain GE-free (n=200)
51-75 % 39 27 32 Yes 35 41 38
76 -100% 24 26 25 No 29 29 29
....
en No Comment 36 30 33
0) Willing to purchase GE-free food items 93 93 93
(n=185), (Yes=l, No=O)
Willing to pay extra for GE-free food items 73 76 74
(n=172), (yes=l, No=O)
Amount willing to pay extra for GE-free food
as a percentage of product price (n=128)
Less then 10% 89 89 89
Greater then 10% 11 11 11
11 12
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COST AND TRADE IMPACTS OF ENVIRONMENTAL
REGULATIONS: EFFLUENT CONTROL AND THE
NEW ZEALAND DAIRY SECTOR'
Sue M. Cassells and Anton D. Meister*'
ABSTRACT
New Zealand legislation sets standards for water quality. Nitrogen leaching from dairy
effluent compromises these standards, consequently the aim is to have all dairy farms
operating land-based effluent disposal. The cost of this to the dairy sector is estimated.
An Applied General Equilibrium approach (GTAP) is used to investigate the impact of
these additional production costs on New Zealand's dairy export trade. Two scenarios
are analysed: first that New Zealand acts unilaterally in imposing water quality
regulations, second that the principal dairy exporters (EU, New Zealand, Australia, and
US) enforce and intemalise the cost of their water quality regulations. Changes in trade
patterns vary from insignificant to large, depending on the scenario analysed.
I. INTRODUCTION
In the latter half of last century there was a profound increase in global economic
activity. As a result the world has witnessed a rapid deterioration of the natural
environment. By the late 1960s and early 1970s the level of environmental degradation
had become a focus of concern, both at the national level, and on a global scale. As a
result many countries have put in place regulations and standards affecting economic
activity where it is directly harmful to the environment. It is acknowledged that
different countries have varying assimilative capacities, both in terms of the ability of
the physical environment to absorb waste, and also the level of pollutants that society is
willing to tolerate (Bhagwati 1996). Therefore environmental regulations, standards,
and the cost of complying with these, will also vary. The question is, will these
regulatory differences affect cost of production and international competitiveness?
Environmental regulations can impose costs on polluters. Firms subject to tighter
environmental regulations will incur higher costs than firms subject to weaker, or non-
existent, environmental regulations. If two countries were identical in all respects,
except for the stringency of their environmental regulations, economic theory would
suggest that the country with weak environmental regulations would offer a cost
advantage to polluting industries. The extent of the cost advantage will depend on the
degree to which the regulations are enforced and how the compliance costs are
distributed between the polluters and the rest of society. The overall impact of
differing environmental standards, levels of enforcement, and distribution of
compliance costs, could cause a change in international competitiveness and lead to
changes in the pattern of production and world-wide trade (Anderson and Blackhurst
1992).
The authors wish to acknowledge Professor Allan Rae, Department of Applied and International
Economics, Massey University, Palmerston North, New Zealand for his assistance with the
modelling carried out in this research.
Sue Cassells and Professor Anton Meister, Department of Applied and International Economics,
Massey University, Palmerston North, New Zealand.
This paper investigates the impacts of current water quality regulations on the New
Zealand dairy sector. The dairy industry is expanding with dairy exports constituting
20% of total merchandise trade receipts. In recent years, however, there has been
increasing concern in New Zealand and world-wide, over the negative environmental
impact that intensive dairying has, in particular, on the nitrate levels in ground and
surface waters. Dairy farmers in New Zealand have been required to move toward
land-based effluent disposal systems in order to reduce these nitrate levels.
Implementing such a system increases on-farm costs. In New Zealand, both trade and
the protection of the environment are important for the economy. This research looks
at the possible effect these increased on-farm costs have on the competitiveness of the
New Zealand dairy sector in the international market.
Section two presents the findings of a number of earlier studies, which also investigate
the trade implications of environmental regulations. Section three outlines the
approach taken by the New Zealand dairy sector to improve nitrate levels in surface and
groundwater arising from farm dairy effluent disposal. The resulting additional on-
farm costs are estimated. Section four assesses the possible trade impacts of this
increase in production costs to the New Zealand dairy sector. Concluding remarks can
be found in section five. The Appendix includes additional data. .
2. OBSERVATIONS FROM THE LITERATURE
"Numerous studies have tried to estimate the impact of environmental control costs
(ECC) on industry price and output, and on the trade balance. ...The methodologies
are quite varied, making comparisons between studies difficult. However, some
generalisations can be drawn. First, estimates of total ECC by industry tend to be very
low - abatement costs are a very small portion of industry costs on average. Second,
reductions in output caused by ECC are also small and insignificant on average,
although they can be significant for some individual sectors. Third, there is little
evidence of any significant impact of ECC on the pattern of trade" (Dean 1992, 16).
Studies by Tobey (1990, 1993), Ratnayake (1996), Ferrantino(1997), and Xu (1998),
all conducted within the manufacturing sector, provide no compelling evidence to
conclude that environmental standards do lead to loss of competitiveness. Robison's
study (1988) measures the impact of marginal changes in industrial pollution abatement
costs on the United States (US) balance of trade (and balance of trade with Canada in
particular) in the period 1973 to 1982. He deliberately assumes full compliance costs
are passed through to prices, and his results suggest that marginal changes in industrial
pollution abatement will reduce the US balance of trade for most industries. Van Beers
and van den Bergh (1997) empirically tested the hypothesis that stringent
environmental regulations exert a negative effect on exports and a positive effect on
imports. For 'dirty' non-resource based commodities strict environmental regulations
did show a significant negative effect on exports, but the hypothesis regarding the
effect on imports was rejected. l ,
All the studies referred to above deal with the manufacturing sector; fewer studies have
been conducted to measure the effect on competitiveness of ECC in the agricultural
sector. One reason for this is that non-point source environmental damage is more
The implication is that governments with relatively strict environmental regulations also have
policies in place to impede imports that do not meet domestic environmental standards.
2
-en0)
difficult to measure. Another, suggested by Ballenger and Krissoff (1996), is that
environmental provisions in agriculture are more often "vague, subject to interpretation,
and lacking in concrete policy prescriptions" (Ballenger and Krissoff 1996, 60). Tobey
(1991) comments that trade competitiveness losses in agriculture are likely to be
modest for three reasons; firstly because most competing exporters among the
developed nations have similar agro-environmental programmes. Secondly, developing
countries, whose environmental standards are usually less stringent, do not hold a major
share in the global export market of most agricultural goods. Finally, any effect on
competitiveness is likely to be overshadowed by more significant forces such as
movements in exchange rates, shifts in consumer demand for agricultural commodities,
differences in labour costs, health and safety standards (OECD 1994) and trade
policies. Jaffe et al (1995) add to these differences in the cost of energy and raw
materials, and strength of the infrastructure, saying that all of these would overwhelm
the environmental effect. However, studies by Frandsen and Jacobsen (1999),2 and
Komen and Peerlings (1996)3 both testing unilateral decisions within the agricultural
sector, say that implementation of environmental regulations would affect agricultural
production and the trade balance.
3. ENVIRONMENTAL CONTROL COSTS FOR THE NEW ZEALAND DAIRY
SECTOR
In New Zealand, Regional Councils, under the Resource Management Act 1991 (RMA
1991), require dairy farmers to move toward a land-based disposal system for dairy
shed effluent. This requirement is in line with the desire to maintain or improve surface
and groundwater quality especially in our main dairying regions.
Land-based effluent disposal options considered for this study are, daily irrigation using
a travelling irrigator, and pond storage utilising a tanker to spread effluent onto pasture
two or three times per year. With pond storage, while the fertiliser value of the effluent
is lower it does offer greater flexibility with regard to terrain and also the timing of
effluent application. It can be used on ground unsuitable for travelling irrigators, and
spraying can take place when soil conditions are most favourable.
Introduction of new effluent disposal systems implies on-farm capital, operating, and
consent costs. Consent costs vary from region to region. In some regions land-based
effluent disposal is a permitted activity with no consent costs, whereas in other regions
consent is required with an associated application fee payable. The total cost for
introducing new effluent disposal systems is estimated below, both for the farm and
sector level.
calculations take into account regional differences in herd sizes and numbers, consent
and monitoring costs,6 and average annual farm costs (including the breakdown for
wages and capital). Calculations were based on 2 herd sizes, alSO - 249 cow herd and
a 250 - 549 cow herd.? Construction and operating costs are given in Appendix Table
1. Capital costs have been funded by a 15 year loan.
The application of effluent to land has the potential both to reduce the amount of
fertiliser required, and to increase productivity (Parminter 1998). However, there is
uncertainty, and a degree of scepticism about the levels of these. Therefore a
sensitivity analysis on cost estimations has been conducted, with and without the
inclusion of possible fertiliser and productivity benefits (see Appendix Table 1 for these
benefit estimates). Calculations have also been carried out with variations in interest
rates of 7% and 9% for capital cost borrowing.
The total cost for all New Zealand dairy farms to operate a land-based effluent disposal
system was calculated using both methods of disposal (see Table 1). These costs were
then weighted in a 40:60 ratio between the use of irrigators and the pond storage
system. The reason for this is that approximately 60% of NZ dairy farms are on
imperfectly drained soils which are better suited to a storage system where effluent can
be held until the soil is able to absorb the application of effluent. Therefore the annual
cost to the New Zealand dairy sector of compliance with water quality regulations lies
between $NZ43.2 million and $NZ69.0 million.8
Using the regional dairy farm costs (Appendix Table 2), the above compliance costs are
then expressed as a percentage of the dairy farmer's total cost. The compliance cost
estimate lies between 2.1% and 3.2% of their total costs9 (see Table 1). The additional
production costs incurred by disposing of farm daird' effluent to land, fall into two main
areas of a farmer's input costs, namely capital! and labour. The cost of capital
equipment is significantly greater for the irrigator system than for pond storage.
However, the reverse is the case for the labour costs associated with the on-going
operation of both systems (refer to Appendix Table 1). Both capital and unskilled
labour costs associated with water quality compliance have been expressed as a
percentage of the dairy farmer's total capital costs and total unskilled labour costs.
These are estimated as 3.2 - 3.6% of capital expenditure, and 19.4 - 19.5% of wages for
unskilled workers.!!
A number of assumptions have been made in estimating the additional costs. Firstly,
that all dairy farms in New Zealand dispose of their dairy shed effluent to land.
Secondly, that all dairy farms operate either a travelling irrigator system or pond
storage from which effluent is spread, and the life of both systems is assumed to be 15
years.4 Thirdly, consents have been assumed to need renewal after 15 years.s The
Frandsen and Jacobsen (1999) investigate the economic effect of reducing the use of pesticide in
Danish agriculture.
Komen and Peerlings (1996) analyse the effect of the Dutch energy tax introduced in 1996.
This estimate is realistic for a travelling irrigator system. However the life of a pond system
would be closer to 30 years, but since the capital cost is relatively small (approximately $4500), it
makes little difference to annual loan payments whether the term of the loan is 15 or 30 years.
In reality this varies from region to region, but has negligible effect on annual loan payments.
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Some Regional Councils like Environment Waikato, have used economic incentives to encourage
dairy farmers to discharge effluent onto land while others pass the full cost on to the farmer.
Average herd sizes range from 172 cows in Northland to 487 cows in Waitaki (Livestock
Improvement 1998).
$NZA3.2 million was obtained using an interest rate of 7% and including fertiliser and
productivity benefits, while the upper figure of $NZ69.0 million was obtained using a 9% interest
rate and excluding fertiliser and productivity benefits.
Again a 40:60 weighting was used between the use of irrigators and the pond storage system.
Also included in capital are consent costs, since these have been financed with the loan.
These estimates are calculated from the figures in Table 2, using a 40:60 weighting between the
use of Irrigators and the Pond Storage systems.
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Table 1: Costs of Regulatory Compliance
Compliance Costs Travelling Irrigator a
annual net national cost ($NZ million) 27.3 b (32.1)
fertiliser and productivity benefits included
annual national cost ($NZ million) 56.3 (61.2)
excluding fertiliser and productivity benefits
net national cost (% total farm costs) 0.78% (0.92%)
fertiliser and productivity benefits included
national cost (% of total farm costs) 1.61% (1.75%)
excluding fertiliser and productivity benefits
Pond Storage
53.8 (54.8)
73.2 (74.2)
3.05% (3.11%)
4.14% (4.19%)
The aim is to use a computable general equilibrium (CGE) model to give a 'broad
brush' interpretation of the probable effects of these increased dairy costs on the overall
competitiveness of the New Zealand dairy export sector in the world market.
Reallocation of resources to other sectors, and any effect on welfare will also be
observed.
The CGE model used is the Global Trade Analysis Project (GTAP) (Hertel 1997),
which makes use of comprehensive data on intemational industry and policy to
investigate market (in particular trade) consequences of environmental policy. The
GTAP model does not incorporate environmental extemalities. This means that it does
not measure the benefit to society of cleaner surface and ground water, or the cost to
individuals of having to purify their own water in the absence of these environmental
policy measures.
Costs given for the Travelling Irrigator system are taken as the average of the costs calculated for
the irrigator system on flat to rolling pasture and more hilly pasture.
Front figures calculated using an interest rate of 7%, figures in parentheses have been calculated
using a 9% interest rate.
Table 2: Percentage of Costs Attributable to Water Quality Compliance
GTAP is a relatively standard, multi-region model. Its data base divides the world
economy up into 50 sectors (20 are agricultural or processed foods) and 45 countries or
country groups. The aggregations of corrunodity and regional groupings used in this
study are given in Appendix Table 3. Regional data bases are derived from individual
country input-output tables, based on the year 1995, and provide the framework for the
GTAP model. The data base consists of bilateral trade, transport, and protection
matrices that link the regional economic data bases.
4.1 Methodology
An applied general equilibrium (AGE) approach is used to analyse the possible impact
that additional production costs, incurred by the New Zealand dairy sector in
complying with water quality regulations, have on New Zealand's dairy export trade.
Costs given for the Travelling Irrigator system are taken as the average of the costs calculated for
the irrigator system on flat to rolling pasture and more hilly pasture.
Front figures have been calculated using an interest rate of 7%, figures in parentheses have been
calculated using a 9% interest rate.
Construction costs for the Pond Storage system were not broken down into labour costs and cost
of materials, consequently labour costs here apply only to the annual operating costs, therefore
variation in interest rate is not relevant.
4. THE TRADE EFFECT
Increasing on-farm costs (due to the required installation of new effluent disposal
systems) increases the cost structure of dairy farming in New Zealand. This may
impact on the competitiveness of the New Zealand dairy sector in the international
market. To determine the possible effect on competitiveness, two separate scenarios
were analysed:
a. the decision for full enforcement of water quality regulations is a unilateral
decision by New Zealand, and alternatively that;
b. all four principal dairy exporters impose and enforce water quality regulations
on their dairy sectors.
....
m
Percentage of Capital Costs
Percentage of Unskilled Labour Costs
Travelling Irrigator a
6.04% b (6.63%)
4.50% (4.72%)
Pond Storage
1.38% (1.52%)
29.27%'
There are a number of assumptions made in the model that are relevant to this study.
The choice of inputs used by a firm to produce its output hinges on assumptions made
about separability in production. It is assumed that the optimal combination of primary
factors adopted by the firm is independent of the prices of the intermediate inputs.
Constant returns to scale is also assumed, leaving only the relative prices of land,
labour, and capital as arguments in the firms' conditional demand equations for
components of value-added. Furthermore, the assumed separability is syrrunetric,
meaning that the combination of intermediate inputs is also independent of the prices of
primary factors (Hertel and Tsigas 1997). The model uses constant elasticity of
substitution (CES) derived demand equations. Non-substitution between composite
intermediate inputs and primary factors is a further restriction imposed in this study.
The justification for this assumption is that while there is possible substitutability
between some intermediate inputs and primary factors, this is not the case for all
intermediate inputs. GTAP adopts the 'Armington approach' to modelling trade; i.e.
that corrunodities, which are domestically produced and used, are not perfect substitutes
for those goods that are imported and exported.
4.2 Experiments
Two experiments are conducted to look at the impact of the increase in cost of
production on the competitiveness of the New Zealand dairy sector in the international
market. Experiment One assumes that the decision for full enforcement of water
quality regulations is a unilateral decision by New Zealand. Experiment Two, on the
other hand, assumes that all four principal dairy exporters (the European Union (EU),
New Zealand, Australia and the United States (US» impose and enforce water quality
regulations on their dairy sectors. A further assumption in both experiments is that no
new environmental regulations are imposed on any of the production sectors in these
countries.
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afe(capital, milk, NZ) = -1.8
afe(unskilled labour, milk, NZ) = -9.75.
The three other principal dairy exporters have also been addressing environmental
issues and implementing their own regulations regarding ground and surface water
quality. Therefore Experiment Two examines trade impacts where all four principal
dairy exporters impose and enforce water quality regulations on their own dairy sectors.
In this experiment a shock is applied to the milk producing sector of each of the four
regions. Data comparable to that for New Zealand was not available from the other
three principal dairy exporting regions. However the best available estimates of
compliance costs for these regions have been used. There are also no figures available
regarding the percentage of dairy farms in the EU, Australia, or the US, which were
complying with the relevant standards or regulations by 1995. Each of these regions
has a dairy sector that receives a significant level of economic assistance from the
Regulations pertaining to water quality have required dairy farms in New Zealand to
adopt a land-based disposal system for dairy shed effluent. The adoption of such
systems impacts primarily on a dairy farmer's capital and unskilled labour costs. For
this reason the cost of compliance with environmental policy standards was
disaggregated into these two components. As the GTAP data base used in this analysis
is based on 1995 data, it is necessary to use 1995 data for compliance costs for the New
Zealand dairy sector. It is estimated that approximately half of the dairy farms in New
Zealand were operating land-based effluent disposal systems by 1995. Therefore it is
realistic to suggest that as a direct result of environmental policy measures
implemented in response to the RMA 1991, capital costs and wages in the New
Zealand milk producing sector could increase after 1995 by as much as 1.8% and
9.75% respectively.12 If the milk production sector continues to operate with the same
level of primary factor input, then productivity in terms of milk output would decline.
This is clear since some factors of production are now being diverted into ensuring that
the dairy farm is meeting water quality standards. For milk output to be maintained in
the face of the new regulations, more resources must flow out of other sectors and into
milk production.
A way of simulating this reduction in productivity would be to shock the primary
factor-augmenting technical change variable (AFE) in the GTAP model. This would
require afe(i,j,r) < 0, where afe represents a percentage change in the variable AFE, so
that the effective price of primary factor i, increases. This will result in some
substitution of other primary inputs for factor i. But the reduced productivity of i will
also mean an increase in the demand for i, and a rise in the cost of the value-added
composite. Therefore the first experiment conducted will be to proxy these two
primary factor cost increases with shocks to two technical change variables within the
New Zealand milk-producing sector. One is a capital-augmenting technical change,
and the other an unskilled labour-augmenting technical change and both will
experience the relevant percentage change shock. The upper end of the cost estimates
will be used to represent a worst case scenario, and the afe shocks will need to be
negative. The two shocks, then, will be:
ao(milk, USA) = -5
The 1998 provisional figures for the PSE for milk production is 0% for New Zealand, 31 % for
Australia, 57% for the EU, and 61% for the US (GEeD 1999).
In the US this is done through the Environmental Quality Incentives Program (EQIP). In 1997
and 1998 approximately 54% of EQIP funding was given for addressing animal waste problems
(NASDA 1998).
The Nitrate Directive impacts not only on dairy production, but also on all livestock production
and cropping. To achieve the nitrogen MAR, output of all livestock will decrease (the extent will
depend on the livestock type). This will also mean a reduction in related outputs like wool, meats,
and other processed foods. The Directive also effectively restricts the use of inorganic fertiliser
used for pasture and for cropping, which will in turn affect other crops, grain, and other processed
foods. This study restricts its investigation to the impact of environmental regulations on only the
dairy sector of each of the four regions.
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The densely populated countries of the EU face serious problems with the disposal of
animal effluent in regions where farming is intensive and animals are confined for
certain periods of the year. Furthermore, the EU has stringent standards in place to
protect both surface and ground waters against nitrate contamination from agricultural
sources. There is no available estimate of the cost to the farmer of meeting the
standards outlined in the Nitrate Directive of 1991 for the EU. However, it was
estimated by Leuck et al (1995) that the effect of full implementation of the Nitrate
Directive to achieve the nitrogen maximum annual residual (MAR) allowed by the
Directive would reduce the number of dairy livestock in the EU by 7.8%.15 Experiment
Two uses this result, halving its magnitude (for the same reason as the cost estimates
have been halved). It is assumed that a 3.9% reduction in livestock will reduce milk
output by 3.9%. In the model this would be represented by a negative shock to quantity
of output, QO. This is carried out using variable qo, which represents a percentage
change to QO and the shock used is:
In the US, compliance cost estimates vary between states and with herd size. Use has
been made of Heimlich and Barnard's (1995) extensive study and their finding that
80% of farms had compliance costs that were less than 10% of their total costs. Again
the upper bound approach will be taken and 10% will be used as the estimate for the
US. This study does not provide a break down of the costs in terms of primary factor
inputs as we have for New Zealand. For this reason it will be necessary to proxy this
overall cost of production increase by an output-augmenting technical change (variable
AO) which will be half the upper bound compliance cost. This will mean a negative
shock to ao (the variable representing a percentage change in AO), so that the input
requirements for producing a given level of output are uniformly increased. The shock
used is:
government,13 therefore these sectors are not carrying their full costs. Furthermore, in
the US and EU financial assistance is given to farmers for environmental purposes.14
This means that the additional production costs to the farmer are not as great as they
would have been without government subsidies. With a lower increase in on-farm
production costs, there will be a smaller reduction in the output of milk and processed
dairy products. However, when compliance costs are incorporated into the model, the
assumption is made that the full incidence of these costs is borne by the producers.
Therefore in order to make this analysis more realistic, the upper bound cost estimates
for the EU, Australia, and the US have been halved and the relevant shocks applied.
These figures are obtained by halving the upper end of the capital and wage consent cost
estimates, which are calculated using the higher interest rate and also ignoring any possible
fertiliser and productivity benefits of land-based effluent disposal.
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Table 3: Comparison of the Percentage Change a of a number of Variables across the
two Experiments
exports falls by more than 4% (Table 3).16 As a result of the above, New Zealand
suffers a decline in welfare. However, this could be negated by the positive welfare
effect as a result of improved surface and ground water quality, which is not included in
this welfare measure.
qo(milk, EU) = -3.9
In the standard GTAP closure, QO for produced commodities is an endogenous
variable. Now in order to carry out this shock, QO(milk, EU) must be made exogenous
and AO(milk, EU) is endogenised. The solution will give the equivalent ao shock that
would result in a reduction in milk output of 3.9%.
Australia grazes its cattle outdoors, has low stocking rates and low rainfall. Also the
continent's population density is extremely low and as a consequence Australia does
not face the same water contamination problems as North America. or the EU. The
magnitude of its environmental concerns, and hence its potential water quality
compliance costs, could in the future, equate more closely with those for New Zealand
than for either the US or the EU. Since there are no available estimates for compliance
costs for the Australian milk-producing sector, these have been approximated by the
total cost estimates for the New Zealand milk sector.. The upper bound of 3.2% of total
cost will be used as an estimate of compliance costs for Australia. The shock used will
be a negative, output-augmenting technical change shock to Australia's milk
production sector of:
ao (milk, Australia) = -1.6
The shocks to the New Zealand milk-producing sector in the second experiment are the
same as those used in Experiment One.
Variable Experiment 1
Milk: NZ quantity output (qo) -3.3
Milk: NZ supply price (ps) 3.2
Dairy products: NZ quantity output (qo) -4.6
Dairy products: NZ supply price (ps) 1.6
Dairy products: world price index for total supply (pw) 0.0
Dairy exports: global export price index (pxwcom) 0.1
Value of NZ's dairy exports (vxwfob) -4.3
ValueofNZ'sGDP(vgdp) -0.1
NZ's Welfare - SUS million (EV) -$53
Experiment 2
8.3
5.6
12.1
3.2
8.9
13.1
19.1
0.5
$106
Actual change for the welfare measure.
Experiment Two is the scenario where each of the four principal dairy exporting
regions has water quality standards imposed raising real costs to the dairy sector of
each region. The EU has 45% of the world dairy export market. Therefore it is the
shock to reduce total milk output in the EU by 3.9% which has the greatest impact on
all four principal dairy exporting regions. With milk output down by nearly 4%, the
volume of dairy products produced in the EU falls by 6%. Domestic demand for dairy
products falls by only 3%, so clearly the exportable surplus of dairy products from the
EU is reduced. Also dairy products produced in the EU experience a price rise of
16.6%. The other dairy exporters also experience an increase in the price (fob) of their
dairy exports, but this is by only 1.6 to 3.2%. Therefore there is an increase of the
world price index for total supply of dairy products by almost 9%. Also the global
dairy export price index rises by 13% (refer to Table 3). The EU experiences a price
increase for dairy exports at least five times larger than the percentage increases
experienced by her competitors. This causes the EU to lose market share to the other
principal dairy exporters. Table 5 shows the reduction of the EU's dairy exports
everywhere by at least 30%, and by as much as 38.5% to Northeast Asia.
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Finally, a sensitivity analysis was carried out for Experiment Two, by halving the size
of the shocks to the other three regions. Interest is primarily in the direction (more than
in the magnitude) of any changes taking place within the New Zealand dairy sector as a
result of shocks to the dairy sector of each of the other main dairy exporting regions.
Therefore the intention of the sensitivity analysis is to verify the direction of any
changes taking place within the New Zealand dairy sector.
4.3 Results
Of interest are the impacts on New Zealand of the different scenarios presented in these
two experiments. For this reason results for New Zealand are the focus.
Experiment One is the situation in which only New Zealand has real costs imposed on
its dairy sector as a consequence of environmental standards imposed to improve
surface and ground water quality. As a result New Zealand's volume of milk output
and processed dairy products is reduced by 3.3% and 4.6% respectively (see Table 3).
The negative productivity shock to the milk production sector results in a contraction of
this sector relative to other sectors. More capital and unskilled labour is now required
for every litre of milk produced. The demand for unskilled labour in the milk
producing sector rises by 6% despite the 3.3% drop in the volume of milk produced.
To meet that rise in demand for unskilled labour there is a small shift of unskilled
labour (of less than 0.5%) out of most other production sectors. New Zealand's supply
price of milk and processed dairy products rises by 3.2% and 1.6% respectively (Table
3). However price changes in New Zealand have no impact on the world price index
for milk and only minimal impact on the global dairy export price index. As a result
New Zealand experiences a reduction in the overall quantity of dairy exports to all
destinations of 4.7 - 6.3% (refer to Table 4). The total value of New Zealand's dairy
9
16 This is in line with the findings by Frandsen and Jacobsen (1999), and Komen and Peerlings
(1996).
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New Zealand, with a much smaller supply price rise for both milk and dairy products
m c -t m c -I than those for the world market, is able to expand production and increase exports. The
c m :l> z >< lD .. C m :l> z >< lD .. volume of milk and processed dairy product output rises by 8% and 12% respectivelyN -g ~. tr N -g ~ tr1Il C c ii' 1Il C c ii':l> ~ ~ '" (/1 :l> ~ ;:l. 3' ~ (Table 3). This combined with a reduction in productivity in New Zealand's milk~ a .. ~ ~ ~ sector, means a shift of resources into these two sectors (primarily from other crops and6r o' m iii' 0 m? >< ? >< sheep production). The model predicts a substantial increase in the quantity of." ."~ ~ processed dairy exports from New Zealand to all export destinations, from a 2.8%
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and household income rise and there is a positive effect on welfare (see Table 3), quite
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'" '"iii' 0 iii' 0
a. a. relative to the other main dairy exporters causing the ED to lose global market share.c c
I; I ~ 1Il ~ There will be a gain in competitiveness for New Zealand in the global dairy market and'" an increase in welfare.0 , c;:; - U. m a-v.> P- o - - -V. a- V. - ~ ~ l.> N :l>V. 3
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3
~ iii' ... The results show that trade impacts could be significant. These results, however, are:r
lD lD dependent especially on the way the ECC are distributed between farmers and the rest
"lJ Jl0 ~ 0 of society in each of the four countries. With substantial 'aid' in the form of subsidies,lD 3' lD 3'
a n a n grants, tax write-offs, etc in the other countries (none of which exist in New Zealand),I~ ii' ill ii'- c" N N !!!. 0 0 0 u. - !!!. the actual situation could be closer to Experiment One than Experiment Two. Without'" N ? :.., :..., Cr,
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." ."
0 0
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IrI ii :ll ii The analysis highlights shortcomings both in the data, and in the CGE model used. By::; N - iil 0 0 0 , c iil0 N v.> a-, 0.. V. VI '" using a CGE model in which countries are linked through trade flows it is possible to
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examine the broader effects in the issue of competitiveness and the interactionsn n
:r :r between different sectors and countries. However results are likely to be sensitive to.. ..
c" I~ I '" :ll '"- 00 0 co 0 0 0 '" co the assumptions adopted by the model. Furthermore, outcomes are impeded by the factVI v.> .!. l.> l.> N N 0 .!.l.> N N Cr, ::E that the GTAP model does not incorporate environmental externalities, nor measure theI I
~ ~ benefit to society of improved water quality. Work needs to be done to incorporate
'" environmental externalities into CGE models like GTAP in order to more fully analyse
the effect of environmental policy.
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The other main difficulty was the lack of comparable data on the impacts of water
quality regulations for the regions included in this study. Estimates of compliance costs
were not available for Australia. For both the EU and the US (aggregated as such in
GTAP), each region covers a large number of countries or states. The geographical
size of each region means huge differences in climatic conditions, soil types and
farming practices. The task of calculating compliance costs is vast and varied. Since
comprehensive data was not available a number of assumptions and approximations
had to be made. Clearly further research into compliance costs for water quality
regulations is required in the other three principal dairy exporting regions.
Water quality, even though of major importance, is only part of the overall bundle of
environmental regulations relevant to dairy production. More detailed research is
required on the relative impact of the full range of environmental regulations in the
major dairy exporting regions.
Also the investigation was limited to the impact of water quality regulations on the
dairy sector. These water quality regulations will impact not only on dairy production,
but also on all livestock production, as well as on cropping (and indirectly on wool,
meats and other processed food). If data were collected for changes in production
costs, or levels of output in these sectors, a more comprehensive general equilibrium
analysis could be carried out. This would give a better indication of the trade impacts
of specific environmental regulations.
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Construction costs for a travelling irrigator system increases by $8,000 for both herd sizes on
more hilly terrain.
Operating costs for a travelling irrigator system increases by $400 for both herd sizes due to
increase in repairs and maintenance, on more hilly terrain.
Front figures calculated for a herd size of 150-249 cows, figures in parentheses have been
calculated for a 150-549 cow herd.
Note: Costs are based on 1998 estimates from the Waikato Region, and have been rounded to the
nearest thousand.
Source: Parminter 1998.
Appendix Table 2: Regional Dairy Farm Costs (calCUlated in $, per head of cow)
Region Total Costa Capital Cost b Unskilled
Labour(wages)
Northland C 868 156 15
Waikato/South Auckland C 1062 193 62
Bay of Plenty C IIlI 192 40
Taranaki 1110 246 59
Southern North Island 1039 219 35
West CoastlNelson 1036 303 87
Canterbury 1174 291 124
Southland 1272 297 92
Total Cost = cash farm expenditure + personal drawings + tax + interest + principal
repayment + capital purchases
Capital = principal repayment + interest + capital purchases
These figures are reliable projections from previous years
Source: MAP National Farm Monitoring Summary 1999.
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Appendix Table 3: Region and Commodity Aggregations for GTAP
used in this study
Regions: Commodity categories used:
NZ Milk
Australia Dairy products
EU Other crops
USA Grains
Canada Other livestock
NEAsia Wool
SEAsia Forestry
Russia Meats other processed food
Central America Manufacturing & services
ROW Capital goods commodities
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CULTURE, ETHNICITY AND ORGANISATIONAL PERFORMANCE:
ISSUES IN EVALUATING MAORI AUTHORITIES
Tanira Kingi
Institute of Natural Resources
Massey University
ABSTRACT
Maori Authorities comprise a unique blend of Western organisational structures and
commercial enterprise with tribal ownership and Maori values. Their history, the role that they
play in Maori society, the genealogical link between owners and their spiritual connection
with the land form a complex and intriguing organisation. Current methods used by
landowners and management to evaluate the performance of these organisations tend not to
reflect this complexity, but rely instead on comparisons with a narrow range of financial and
physical indicators. While these measures may accurately reflect their commercial
performance, they do not and can not incorporate the values and principles that define these
organisations' overriding purpose. Performance evaluation must relate to an organisation's
purpose and reflect the context within which it operates. This paper addresses this issue by
identifying several key outcomes, values and principles of Maori Authorities and then
incorporates them into a holistic framework that can help in the objective evaluation of these
organisations' overall performance. While the framework provides a guide to organisational
evaluation, the performance indicators must be identified and defined by the organisation
itself. The process of identifying indicators opens the way for government agencies to playa
key role in assisting these organisations and landowners to clarify their purpose and objectives
and to then examine the effectiveness of their governance and management systems to meet
these expectations.
Key words: Organisational performance, Maori values, Maori Authorities, indigenous
agricultural business, cooperative benchmarking
INTRODUCTION
Evaluating the performance of Maori Authorities (primatily the Maori Trust and
Incorporation) poses a number of issues for the owners and management of these
organisations. While the majority of Maori Authorities are involved in the primary industry
sector, many with multiple investments in land-based enterprises, they are not entirely
commercially driven. Financial and productivity objectives are often traded against conflicting
social and cultural objectives. Shareholding is predominantly inherited by hundreds and
sometimes thousands of absentee owners that may not live or work on their ancestral lands,
but nevertheless have a strong spiritual connection to them.
Over half the area of Maori land l in New Zealand is governed under either a Maori Trust or
Incorporation, and Maori input into New Zealand's farming sector is principally via these two
organisational structures. Recent comparisons between Maori and non-Maori farms on the
I Land that has multiple owners and is registered under the Te Ture Whenua (Maori Land) Act, 1993.
East Coast of the North Island have identified alanning differences in productivity levels, land
use efficiency and net cash surpluses (Hayes, 1999). In several key areas, Maori farmers were
significantly under-performing. The majority of the Maori farms were Maori Authorities,
which were compared to the non-Maori owner-operators. Although caution needs to be
exercised when drawing conclusions on ethnicity, the result nevertheless identifies areas of
concern.
A number of important issues arise from this study and other studies that have identified sub-
optimal performance in Maori Land Authorities (Kingi,1994). First, if the results indicate a
lack of organisational and farm managerial expertise in the East Coast Maori Authorities, then
what can and should be done about it? Second, how appropriate is it to compare Maori and
non-Maori farmers given, the differences in ownership and organisational structures? Third,
in the case of Maori Authorities, how relevant are comparisons of single-enterprise measures
of productivity and profitability when many Maori Authorities are multiple-enterprise
businesses with diversified investments in sheep and beef, dairy, horticulture, forestry,
commercial properties, etc.? Fourth, do standard farm performance measurements describe
how well the organisation is doing on critical success factors? Fifth, what are these factors?
No excuses are being proposed for poor organisational performance. There is little point in
arguing against the merits of productivity gains, improving resource efficiency and greater
returns to the owners. Agricultural production is the core business of all Maori Land
Authorities. It is therefore advantageous that improvements in these areas be encouraged.
Where the confusion often lies, however, is when the performance of an organisation as
diverse as the Maori Authority, is judged on measurements that focus on a part of the
organisation rather than the whole. A conceptual framework is proposed where the issues
identified above and others can be examined in greater detail. The framework identifies the
critical factors that are important to landowners, but does not presume to state what the·
performance indicators should be.
The paper is laid out in five sections. Section One (Maori Authorities) looks at the
sociological aspects of the Maori Trust and Incorporation and their role in Maori society.
This section also examines some of the early research carried out on evaluating the
performance of Maori Authorities and looks at the influence of culture and Maori values on
management decision-making. Section Two (Maori values and performance) describes the
values and principles of landowners and identifies perceptions of success from the point of
view of managers, owners and Maori farmers. Section Three (Evaluating the performance of
Maori Authorities) places these components into a framework that illustrates the relationship
between these components. Section Four (Developing a holistic approach to assessing Maori
Authorities) examines literature on holistic evaluation approaches and proposes a process
where the performance indicators can be identified by management and governance of Maori
Authorities.
1. MAORI AUTHORITIES
Role of the Maori Authority in Maori Society
Maoti Trusts and Incorporations manage 64% of all Maori land. Approximately 50%
(751,000 hectares) is under the Ahu Whenua Trust and 14% (210,000 hectares) under the
Incorporation. The largest concentrations of Authorities are on the East Coast of the North
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Island and the Bay of Plenty and Central Plateau regions. The ongm of the Maori
Incorporation dates back to early 1930s with legislation introduced by Sir Apirana Ngata
(Basset et aI., 1994), although the majority in operation today were established in the 1960s
and 1970s.
Sir Apirana Ngata saw the organisational structure as a temporary measure to overcome the
limitations of communal or multiple title and as a mechanism to organise community-owned
land resources. He stressed the importance of the incorporation as a mechanism to facilitate
the selection of the most capable members of the Maori community to manage the farming
business (Ngata, 1946). Judge Nonnan Smith (1941 and 1960) also emphasised the Maori
Incorporation's role as a vehicle to develop and utilise land and to overcome the complex
deficiencies of multiple ownership.
While landowners have a desire to retain ancestral land or land with special cultural
significance, there is also the aspiration by the owners to derive an economic benefit from
these assets. The owners of an incorporation or a trust nonnally receive their interest in the
organisation by transfer from their parents or guardians although purchasing shares is not
uncommon. These owners are generally descendants of the first owners entitled by the Maori
Land Court; thus they are members of the same iwi or hapu (tribe or sub-tribe). While it is
not necessary for the individual representatives of the landowners, i.e. committee of
management or trustees, to be landowner, non-land-owner representatives are a minority.
The appointment of elders to decision-making positions in the interests of the majority is a
.common practice.
Traditionally, the right to land carried with it a reciprocal obligation in the community
recognising that right. The advent of the Maori Land Court in 1865, however, saw that those
individuals with legally defined rights in the land no longer found themselves with the
community obligations from which these rights were derived. The right to sell an interest in
land was established once proof of descent from the original owners was confinned in the
Maori Land Court. Owners did not need to occupy the land, consult with other owners or be
responsible members of the local community to exchange an inherited interest into an
individual gain. This saw the birth of the 'absentee owner', fonnerly unknown in Maori
society. Community membership and responsibility were superseded by proof of descent as
the most important element in detennining the right of ownership.
Kawharu (1977) states that in form and basic values, the trust and incorporation structures
resemble tribal characteristics of kinship, with the appointment of 'elders' as the decision-
makers and administrators of the land in the majority interest and the belief that individual
interests need to be balanced against those of the group. However, the succession of
interests in Maori land, as administrated by the Maori Land Court, produces a number of
important issues for landowners. As the number of owners increase, a consequence of
succession of interests from one generation to the next, the proportionate value of the
individual share decreases.
The vast majority of Maori landowners will never occupy the land, with the exception of
employees who also happen to be landowners. Furthennore, most Maori landowners will not
derive a livelihood from the land. What remains is a sense of identity in which genealogical
descent is the criterion for membership. For many owners the benefits of the organisation's
activities are general and communal, with the overriding objective of land retention by the
present generation being to hand on the land to their heirs and successors intact.
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Why the need for a new approach to performance evaluation?
The ownership and management structures used by Maori landowners are the result of
government policies introduced almost one hundred years ago and the current legislation
places numerous constraints on the management and administration of these organisations. A
common criticism by Maori Authorities is the difficulties encountered when borrowing capital
as a result of the governing legislation's restriction on the alienation of Maori land to
purchasers not included in the "preferred alienees" class. While the Ture Whenua Maori
Land Act, 1993 may restrict the transfer of Maori land, some would argue that this legislation
reflects the majority of Maori landowners' unwillingness to part with their remaining
turanagwaewae (ancestral lands). Changing legislation to improve land utilisation and
resource use may occur on the margin, but the bulk of Maori land is likely to stay under the
auspices of the Maori Land Court. Protection and retention of the land are two key values that
Maori landowners are reluctant to relinquish.
Similarly, the lack governance and managerial expertise among Maori Authorities has been
identified as a key factor in their losing ground to their non-Maori farming counterparts. This
problem is not easily remedied by co-opting the skills or retraining board members. Many
trustees are primarily elected to protect the interests of the owners. Being 'good' farm
business directors with commercial aptitude, while important, is often not a critical factor in
the election and removal of some representatives.
There are numerous anecdotal accounts of Maori Authorities that follow sound business
practice and are profitable, but are still criticised by their owners for not "performing". One
could argue that "you can't satisfy everyone all of the time" or that business ignorance is at the
heart of the criticism. While these arguments may well be true, the need nevertheless exists
for improved understanding of the issues.
Assessing Maori Authorities
Research into Maori organisations and management, and in particular literature on evaluating
the performance of Maori Authorities, is sparse. Many of the early writings on Maori
Incorporations were more of an attempt to document the views of the key individuals closely
associated with the establishment of the incorporation as an institution (Smith, 1941; Ngata,
1946). Both Sir Apirana Ngata and Judge Nonnan Smith emphasised the political and legal
aspects of the structures and their roles in the development of Maori society. Although
improving land utilisation and ameliorating the problems inherent in multiple ownership were
key reasons for the existence of Maori Authorities, Ngata and Smith did not provide any
criteria for assessing how well these organisations achieved these objectives.
Research into perfonnance evaluation of Maori Authorities following the Maori Affairs Act,
1953 focused on the Maori Incorporation as a fann business and emphasised the comparison
of financial and physical farming perfonnance measures. Cultural and social objectives,
while acknowledged, were secondary to the primary purpose of an organisational structure
which could assimilate non-Maori values and objectives (Davies, 1964). Davies identified
perfonnance factors relating to farm management practices and organisational management
and concluded that success was dependent on production units being of sufficient size to take
advantage of economies of scale, management quality and access to capital.
Kawharu, McEwan and Winiata (1976) were the first researchers to examine the cultural,
social and economic dimensions of the Maori Incorporation. Kawharu viewed the
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functioning of Maori Incorporations as an amalgam of Maori and non-Maori institutions, in
part reflecting traditional Maori and European values. He regarded the incorporation as a
vehicle to hold land in trust for its community of Maori owners. Benefits such as land
retention and maintaining identity to the land were considered as important, if not more
important, than the utilisation of land as a base for economic development. McEwan also
identified the importance of social benefits, e.g. employment, retention of ownership and the
links of the owners to their turangawaewae as a critical role for Maori Incorporations.
McEwan also emphasised the significance of social and cultural factors and argued that
although the economic contribution of incorporations was marginal, they provided a sense of
belonging and identity that was a direct consequence of retaining ownership of rural land
(McEwan, 1975).
Winiata's examination of the financial viability of incorporations in terms of asset growth,
dividends and share values was one of the first studies that investigated the economic viability
of a Maori Authority (Kawharu et aI., 1976). He concluded that diversification from a
pastoral farming base was necessary to improve returns to landowners. Additionally, he
recognised the limitations of share non-transferability restricting the potential for capital gains
to equity holders, but found that this factor need not be a disadvantage to the organisation.
His optimism was based on the observation of Maori Incorporations' propensity to retain
earnings where funds for asset expansion are needed. While Winiata pointed out that
incorporations have a strong and considerable borrowing potential owing to their relatively
low levels of debt, a number of researchers have since highlighted the difficulties of Maori
Authorities to borrow capital (Cockburn et aI., 1993; Maughan & Kingi, 1998; Kingi, et
al.,1999).
Other researchers have undertaken economic analysis of Maori Authorities while also
recognising the prominence of non-economic factors (or non-productive factors) in
determining success (Thorpe, 1976). Thorpe identified the importance of an organisation
supporting the local community and providing employment. He also recognised the
importance of ancestral links to the land, along with conservation and retention for future
generations. Underpinning an organisation's ability to achieve the above was its capacity to
control the land, employable management and access financial capital.
Culture, Values and Management
The significance of culture to the operational and managerial style of Maori organisations is
important when identifying the factors that an organisation may be judged against. Research
carried out recently has stressed the influence of the unique character and value systems of
Maori within an organisation. Key differences have been identified in areas such as the style
of leadership, time management methods and preferred personal attributes of employees
(Tremaine, 1990). Tremaine also identified that the process for determining the
organisational mission or purpose was influenced by culture and drew comparisons with
marae management processes. In an environment that is community-orientated as opposed to
individual, and where decisions are made by consensus, the organisation's objectives (or
mission statement) tended to also be community-focused.
Although it is recognised that there are similarities between Maori Authorities and non-Maori
farm businesses, other researchers have identified a unique character of Maori businesses and
a value system that is fundamental to their success (Te Hau, 1960). Love (1991) found a
number of managerial processes adopted by Maori business professionals were identified as
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having a unique cultural flavour and dimension. These included decision-making processes,
preference for oral communication and protocols for meetings.
Toft (1984) considered the vulnerability of Maori cultural values in the context of economic
development. She examined whether the pursuit of commercial enterprise was in conflict
with Maori values and maintains that traditional Maori values have been an integral part of
the administration and ownership of Maori Incorporations. Although Toft argued that the
values of kin affiliation and communality can be the cause of conflict, particularly where
economic efficiency is dependent on models based on individual rather than communal
ownership (Cross et aI., 1990), she contended that Maori can successfully pursue economic
strategies while maintaining their cultural values and sovereignty. Their research identified
the importance of communality and intergenerational responsibility.
2. MAORI VALUES AND PERFORMANCE
The previous section identified several areas of potential conflict between the values and
expectations of Maori landowners and the commercial function of the Maori Authority. How
well an organisation balances these seemingly divergent factors can be influenced
significantly by performance expectations or the organisation's ability to meet stakeholder
demands. This section identifies the similarities and differences in expectations between
landowners, management and also of Maori farmers. Including the latter group provides
greater insight into Maori who work in the industry but may not necessarily farm Maori land
or have the responsibility of reporting to a wider group of landowners.
Landowner perceptions of success
Recent research carried out by White (1997) with shareholders of Maori Authorities in the Tai
Tokerau (Northland) region identified a range of factors that were used by landowners of a
Maori Incorporation to 'judge' management success. White's research is one of the first
attempts to classify these qualitative factors and has consequently identified a number of
interesting issues.
White found that landowner expectations were very high for an incorporation to play an
active role in supporting tribal development by providing community grants, supporting
marae, generating employment opportunities by investing into local businesses, employing
Maori etc. Additionally, the ability of an organisation to meet its social and cultural
objectives (e.g. developing identity and a platform for cultural development) was judged on
several factors that included retention and guardianship of the land as well unimpeded owner
access to the land. The main constraint of these organisations to meet their owners'
aspirations was their limited capacity to invest into the community because of poor levels of
profitability. This highlighted a significant factor: underpinning Maori Authorities' ability to
invest into the cultural and social development of their community is the state of its financial
health.
Several key points arise from this study. First, the sense of community and kinship is evident
because clearly the organisation exists to benefit a community with common values and
common ancestry. These values are captured in two commonly understood terms:
whanaungatanga (kinship) and whakakotahitanga (unity). Second, there was a specific
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emphasis on the guardianship of the land (kaitiakitanga) and retention in the hands of the
owners (mana whenua).
Other studies carried out recently in Te Arawa supported these views. The Te Arawa
Economic Development Conference, 1998 (Loomis et al., 2000) and research carried out with
the Te Arawa Dairy Group (Kingi, 2000) highlighted two additional important factors to
Maori landowners: development/enhancement (whakapiki tangata) and self-
determination/control (mana Maori). Key themes that emerge from these studies emphasise
cooperation, collaboration and sharing. The Maori Authorities within Te Arawa share many
common characteristics, including similar goals and a shared ancestry. There are common
interests in the development of the region and the collective influence of the group is
recognised.
What's important to managers of Maori Authorities?
The structure of Maori Incorporations and Trusts normally requires the employment of farm
managers and/or farm advisors. While the key responsibilities of the owner representatives
of these organisations may be to further the owners' interests, management will often work to
a more specific set of objectives. It is not surprising, therefore, that a recent study comparing
Maori farms on the East Coast with non-Maori found that when respondents were asked to
rank the importance of certain factors, e.g. sustainable land use and income for whanau needs,
the Maori farm managers' responses were below that of non-Maori owner operator farmers.
Maori Authorities made up 7 I% of the Maori sample and 70% of the Maori respondents were
farm managers (Hayes, 2000).
Conclusions drawn from this example must be done so with caution. The result does,
however, support the notion that the wider issues of interest to the owners (e.g.
whanaungatanga and kaitiakitanga) may not necessarily be important to farm managers.
These factors could be important to managers at a personal level, but are not critical to
achieving commercial objectives.
(mana whenua). These 'other' activities may lower productivity and profitability, but the
costs are seen to be offset by the benefits.
3. EVALUATING THE PERFORMANCE OF MAORI AUTHORITIES
A proposed framework for evaluating the performance of Maori Authorities is made up of the
principles and values identified in the previous sections. These principles/values are not
intended to be conclusive. Others certainly exist, but those listed tend to be the most
commonly referred to by Maori landowners. The framework, outlined in the first part of this
section, places these principles and values into a structure that, by definition, gives weights on
the importance of each. For example, the two guiding principles (mana Maori and whakapiki
tangata) are situated at the top, thereby implying that these are the "ultimate" goals of all
Maori Authorities. This may not be true in every case. The weight that landowners place on
particular values will be influenced by their tribal tikanga (customs) and history. For
example, tribes that had land confiscated under government settlement policies of the 1800s
may, quite understandably, place higher importance on retention rather than development.
Key Outcomes and Values
Two key outcomes have been identified: enhancement (whakapiki tangata) and self-
determination (mana Maori). These outcomes are underpinned by the following principles or
values: unity (whakakotahitanga), commercial viability (mahi haere ahuwhenua),
stewardship (kaitiakitanga), kinship (whanaungatanga) and control (mana whenua). These
elements are represented in Figure 1 below.
The principles and values identified in this framework are not specific to Maori Land
Authorities. Other frameworks looking at Maori health research (Durie, 1997) and Maori
environmental monitoring (MFE, 1998; Harmsworth, 1999) refer to these factors as well.
Figure 1: Key Outcomes and Values of Maori Authorities
Do Maori farmers have a different set of priorities?
While the focus of this paper is on Maori Authorities views of Maori owner-operators who
either farm Maori Land or General Title Land provide some critical insights into Maori
farming. Of interest is whether Maori farmers (owner-operators) share the same priorities
as Maori landowners of trusts or incorporations. Research carried out with Maori dairy
farming groups in Taranaki and Tararua districts points to some similarities. Members of the
Taranaki Maori Dairy Farming Discussion Group, formed over 20 years ago, identified that
although farm management issues are the focus of regular meetings, kinship
(whanaungatanga) between members is one of the key elements that binds the group (Kingi,
2000; Kingi et a!., 2000). There is also a strong connection to the land (turangawaewae) and a
sense that this connection brings with it the responsibility to care for the land (kaitiakitanga).
Similarly, members of the newly formed Tararua Maori Dairy Group have identified that a
focus on production or financial objectives overlooks the importance of whanaungatanga
(Kingi,2000b). Maintaining the family's (whanau) connection with the land by encouraging
participation in a wide range of activities helps create an environment that strengthens identity
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The key outcomes indicate that enhancement or development (whakapiki tangata) and self-
determination (mana Maori) are ideals that landowners, and indeed, much of Maori society
strive for.
Whakapiki Tangata or enhancement of the people recognises the importance of focusing on
the benefits to the landowners and wider community. Land continues to be a key asset of
Maori people and therefore the expectation that social and economic enhancement will be
driven by land-based development is high. Whakapiki tangata emphasises the principle that
land development cannot occur in isolation to the enhancement of Maori people in areas of
health, education, cultural integrity anCl socio-economic status.
Mana Maori or self-determination recognises that development must be undertaken in a
manner that is consistent with Maori aspirations and cultural norms (tikanga). While
retention of the land is important to Maori, so too is the desire to be more involved in the
industry. Although Maori Authorities are governed by owner representatives many of these
owners lack the management skills and experience to be fully involved in the control of the
organisation. The number of Maori employed as farm managers, management consultants
and other service providers are critically low. Efforts to encourage Maori into the industry
have been under way for a number of years, but there remains a critical shortage and
consequent!y the influence of Maori within the industry is marginal.
Whakakotahitanga is often translated as unity of purpose that is realised through cooperation
based on whanaungatanga (see below) and identifies the strength of whakapapa
(genealogical links) between groups. While differences between individuals and whanau are
respected, whakakotahitanga promotes the pursuit of common goals. Kotahitanga can also
mean inclusion, such as including groups of kaumatua and kuia (elders) and rangatahi
(youth) into consensus decision-making.
Kaitiakitanga is commonly translated as the act of guardianship, preservation, fostering or
protection. While correct to a point, this definition does not adequately describe the depth of
the relationship between Maori and the environment. At the centre of this relationship is the
belief that man and the natural environment are genealogically connected to ranginui (sky
father) and papatuanuku (earth mother). A brief introduction to Maori mythology and
cosmogony is all that is required to appreciate Maori environmental epistemology, or as
Roberts et al. (1995) calls environmental whanaungatanga or a familial relationship with
other components of the environment. This environmental whanaungatanga relationship is
reinforced every time someone stands to give a formal introduction in Maori. Individual and
tribal identity is conveyed by reference to features of the landscape and natural environment.
The most common expression of kaitiakitanga is the view that humans are a part of nature
(Marsden, 1975; Yoon, 1986; Marsden & Henare, 1992). The concept of kaitiakitanga is
pervasive and critical to the Maori view of the world.
Whanaungatanga is the relationship that binds whanau, hapu and iwi together through
common ancestry and unity of purpose. The expression of whanaungatanga is usually in the
form of obligatory actions of sharing and support and the sense of belonging. Receipt of
these benefits is the expectation that the individual share responsibilities of the whanau. The
concept of whanaungatanga is central to many owners of Maori Authorities.
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Mana whenua is the legitimacy to control, manage, administer and act with authority manner
over land.
Mahi haere ahuwhenua refers to the development and management of the land resource.
The commercial focus is a critical part of the organisation, which if neglected or under-
resourced undermines the organisation's ability to meet its non-commercial objectives.
The key outcomes and values outlined in Figure I provide a framework where the critical
factors important to Maori Authorities can be accounted for when assessing their
performance. Each of these factors will, in turn, have indicators that the owners and/or
management can use to measure the organisation's progress. Indicators for enhancement, self-
determination, kinship, guardianship, unity, etc. will vary for each of the organisations,
although there will be similarities among Maori Authorities. While these factors are
important, it is uncommon to have them included in any formal assessment of these
organisations' performance by landowners or managers. There are two possible reasons for
this. First, there are few guidelines as to how these factors, or their proxy indicators, can be
included in a farm business's assessment. Second, the process of identifying these factors or
indicators is not well-known in the farming sector.
4. DEVELOPING A HOLISTIC APPROACH TO ASSESSING MAORI
AUTHORITIES
The first part of this section attempts to address the first issue stated above by examining
recent literature on incorporating financial and non-financial factors into an assessment
framework. Although the approaches outlined here were developed using non-indigenous
organisations, several common themes emerge between holistic approaches and the cultural
values of Maori organisations. The second part examines a process (in an attempt to answer
the second issue above) where the indicators of these critical factors (key outcomes and
values) can be identified. Recent research with Maori dairy farmer groups have adopted a
'cooperative benchmarking' approach. This process overcomes several problems experienced
when comparing Maori farm businesses with non-Maori, and forms a sound foundation for
improving the governance and management capacity of Maori Authorities.
The use and misuse of financial indicators
Traditional organisational performance indicators have consisted almost exclusively of
financial measures (Kaplan and Norton, 1992). In recent years, however, there has been a
shift toward treating financial measures as one among a broader set of performance indicators.
Businesses are competing more often on product quality, reliability, after-sales service and
customer satisfaction and the inadequacies of traditional financial measures are increasingly
apparent in measuring business performance on these factors. One criticism of financial
measures is that they tend to measure activity rather than quality and are usually applied to
tangible areas where costs and benefits can be identified and measured easily (Zairi, 1994).
Others have complained that conventional financial information ignores important issues like
customer satisfaction, because of its emphasis on historical cost, and provides little or no basis
to judge the effectiveness of processes, e.g. personnel relations (Atkinson et aI., 1997).
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Figure 2: Holistic Evaluation of Maori Authorities (Whakaurunga Framework)
particular the links which exist between health, culture and economic development (Durie,
1997).
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Kaplan and Norton's "Balanced Scorecard" enables businesses to assess their goals and
strategies by identifying key performance indicators that would signal whether progress was
being made. The model focuses on four key elements: financial health, meeting customer
demands, getting the business processes right and the ability to change and improve. Figure 2,
however, incorporates two additional elements that focus on two groups of stakeholders:
environmental and process. Environmental stakeholders include customers as well as the
owners and community. Process stakeholders are made up of employees, management and
others involved in the functioning of the business.
Identifying these stakeholder groups, particularly the environmental stakeholders, enables the
values of the landowners (e.g. mana whenua, whanaungatanga, kaitiakitanga, etc.) to be
made explicit and also allows the organisations to define the relevant key indicators. One of
the issues, however, is the lack of formal strategic planning processes used by trusts and
incorporations (Ponter et at., 2000), which consequently makes it difficult to define and
identify the indicators. This lack of formal planning and monitoring is not confined to Maori
Authorities and has been shown to be characteristic of the majority of farm businesses
(Rawlings, 1999; Parker et at., 1997).
Identifying Key Performance Indicators: Cooperative Benchmarking
The apparent lack of formal strategic planning by Maori Authorities raises the issue of how
the management of these organisations can clarify their strategic objectives in accordance
with their values and to then identify the relevant performance indicators. Applying the
whakaurunga framework (Figure 2) to Maori Authorities allows management to put in place a
strategic management system where an organisation can move towards its goals in a planned,
controlled mode. For this to happen, however, a lifting of the capabilities of management
(including the govemance) is required.
Bringing together the principles in the models described above within the context of Maori
Authorities has resulted in a proposed model shown in Figure 2 below. Given the diverse
nature of values and principles that underpin Maori Authorities, a holistic (whakaurunga)
approach is proposed here that incorporates non-financial and qualitative elements.
Whakaurunga or integration recognises the holistic Maori view of development and in
Kaplan and Norton's "Balanced Scorecard" model allows managers to view performance
from several perspectives simultaneously (Kaplan and Norton, 1996). Kaplan and Norton
found that companies rarely suffered from too few measures of performance. A key factor in
the scorecard model is that it prevents sub-optimisation or the trading off of one measure
against another which ultimately leads to the disadvantage of one stakeholder that perceive
the expropriating of resources that they believe are rightfully theirs (Doyle, 1994).
The link between profitability and meeting stakeholder expectations was explored by
Atkinson et at. (1997). The authors developed a "stakeholders" approach to performance
evaluation that focused on the contracts, both implicit and explicit, between an organisation
and its stakeholders. Five groups of stakeholders were identified: customers, employees,
suppliers, owners and the community. These were further grouped into two broad categories:
environmental stakeholders (e.g. customers, owners and community); and process
stakeholders (e.g. employees and suppliers).
In 1987, a study was carried out by Niall Lothian with nine major UK companies to
investigate the extent to which well managed firms made use of non-financial performance
indicators in decision-making. The research found that non-financial measures were used
extensively and that if managers aimed for excellence in their own fields of the business (e.g.
marketing, production, finance, etc.) the profitability of the business took care of itself.
Non-financial measurements
Measurement systems that are based purely on financial measurements have traditionally
been developed for monitoring and control purposes. Non-financial measures along with
financial measures, tend to focus on strategy and vision and not exclusively on control.
Recognising the importance of building relationships in order to satisfy customers, employees
and suppliers (Zairi, 1994) has resulted in many researchers developing models of
performance measurement which attempt to counter the deficiencies of the traditional
perfOlmance system based on financial measures. For example, Peters and Waterman (1982)
identified eight basic practices which were characteristic of 'superior' performing companies.
These superior companies treated profit as a by-product of doing something well, and not as
an end in itself. Poor-performing companies on the other hand, were characterised by
management's pre-occupation with objectives that could be quantified. Companies that
presented quantified statements of mission with precise financial targets had done less well
financially than those with broader, less precise, more qualitative statements of corporate
purpose.
Reasons for the widespread use of single measures have included the practical advantage of
using these in comparative tables prepared by industry analysts and the convenience of
reporting in a commonly understood language (Lothian, 1984; Doyle, 1994). Others have
justified their use on theoretical grounds by arguing the primacy of one measure or the
interests of one stakeholder group (Kaplan and Norton, 1992).
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One process that can assist in the development of organisational capacity is benchmarking or
more particularly "cooperative benchmarking,,2. Cooperative benchmarking differs from
"covert" or "unilateral" benchmarking where the benchmarking partners have no contact.
Cooperative benchmarking, on the other hand, encourages interaction and open discussion
among its members. The process is based firmly on trust among the group's members.
Openness is a factor that sits comfortably with many Maori Authorities that are affiliated to
the same iwi or hapu and is consistent with the values of whakakotahitanga and
whanaungatanga.
One advantage of cooperative benchmarking is that it encourages creative thinking but more
importantly it overcomes the difficulty of accessing "tacit knowledge" or knowledge that is
implicit, hidden or automatic. Tacit knowledge is typically acquired in the process of learning
by experience and is usually less accessible than explicit knowledge (Nonaka and Takeuchi,
1995). While accessing knowledge is important, using that knowledge to adopt best
practice(s) once identified is crucial to making a difference. Research that has looked into the
reasons for the slow adoption rate of new technologies by farmers are well documented
(McRae et al., 1993; Stantiall and Parker, 1998). A key factor that underpins the rate of which
an organisation improves its performance is its ability to learn, to be innovative and to apply
new knowledge.
SUMMARY
Maori Authorities playa significant role in New Zealand's primary industry sector. There are
a number of notable differences to their makeup when compared to the majority of owner-
operator family farm businesses that characterise the farming sector. Evaluating their
performance therefore throws up several challenges to the management of Maori Authorities.
Assessment in the past has tended to consist of industry or sector comparisons based on a
narrow set of financial and productivity indicators. To be meaningful however, evaluation
must be based on an organisation's purpose, i.e. its strategic goals, and must also reflect the
context within which it operates. It is also critical that these goals be underpinned by the
organisation's values and principles.
Several key outcomes, principles and values were identified in this paper: enhancement
(whakapiki tangata), self-determination (mana Maori), unity (whakakotahitanga),
commercial viability (mahi haere ahuwhenua), stewardship/guardianship (kaitiakitanga),
kinship (whanaungatanga) and control (mana whenua). These values are not intended to be
definitive and they may vary between iwi and within iwi. They do, however, reflect the key
concepts that have been identified in recent research carried out with Maori farmers and
Maori Authorities.
These values were then incorporated into a holistic model for the evaluation of Maori
Authorities (whakaurunga framework). Central to the whakaurunga framework are key
outcomes and values. The framework provides a system whereby the management of Maori
Authorities can implement a strategic management system to clarify goals, plan strategies,
communicate these strategies to its stakeholders and monitor its progress based firmly on its
values and principles. Pivotal to this process, however, is the need for the organisation to
identify its key performance indicators.
2 See T.T. Kingi. (2000). Strategic Benchmarking ofTe Arawa Dairy Incorporations and Trusts, for a more comprehensive
description of cooperative benchmarking and its application by Maori Authorities.
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Given the low number of farm businesses, inclUding Maori Authorities, that use formal
planning and monitoring procedures, it is unlikely that many have developed indicators for
anything other than financial and productive objectives. Cooperative benchmarking is a
process that encourages the sharing of information and overcomes the difficulty of accessing
tacit knowledge. Cooperation among organisations that have common values, ancestry and
purpose is easily developed. Facilitating this process so that these organisations maximise
their benefits from contributing to these groups is therefore critical. The number of skilled
facilitators who can bring trustees, committee of management members and managers of
Maori Authorities together is low. This opens the way for the involvement of government to
provide resources and training to assist in this process. Enabling Maori landowners and
managers to clarify their purpose and identify the measures needed to move forward is a key
factor in building the capacity of Maori Authorities, hapu and iwi.
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DEVELOPING A TREATY-BASED FRAMEWORK FOR MAF - MAORI
RELATIONS
Bill Sutton, Ministry of Agriculture and Forestry, Wellington, New Zealand.
ABSTRACT
The Treaty ofWaitangi 1840 is a founding document ofNew Zealand; however, for most of
the 19th century Maori rights under the Treaty were largely ignored. The Department of
Agriculture and its successors had little contact with Maori farmers prior to the 1990s. The
Treaty ofWaitangi Act 1975, and other statutes that refer to the Treaty, have resulted in a
body ofcase law on Treaty principles. There is no definitive framework for how the Treaty
principles should be applied but MAF and other Government departments have been
exploring new ways of identifYing and responding to Maori concerns. Key steps for MAF
have included: developing a Joint Working Relationship Agreement (JWA) with Te Puni
Kokiri; forming a Maori policy team; consulting Maori stakeholders at a series of regional
hui; adopting a MAF Treaty ofWaitangi goal; and commissioning a report on developing a
MAF-wide Maori strategy. Decisions made on implementing the report include: appointing a
Maori strategy manager as a member of the MAF senior management team; forming a Maori
strategy group within MAF; and forming a Maori stakeholders group.
THE TREATY AND BRITISH SETTLEMENT
The Treaty ofWaitangi 1840 is often referred to as a founding document ofNew Zealand;
however, there is ongoing debate about the relevance of the Treaty to New Zealand today.
One difficulty with the Treaty was that it was written in two languages. The English text
referred to the chiefs and tribes ceding sovereignty to the Crown. The Maori text referred to
the chiefs and tribes having "tino rangatiratanga" over all the things they treasured. What the
Maori signatories understood the Treaty to mean is a matter for speculation.
The rapid increase in settler numbers after 1840, and Maori resistance to land sales, led to
bloody fighting in several North Island regions (Belich, 1996). By the close of the 1860s the
settlers were in control and Maori rights under the Treaty were largely ignored. Legislation
was passed to confiscate lands from the tribes held responsible for the wars. The Native Land
Acts of 1862 and 1865 ended the tribal ownership ofland and undermined the social links
between whanau, hapu and iwi. These Acts were specifically designed to free up Maori land
for sale to settlers. The area ofNew Zealand owned by Maori decreased to around 7% by
1920. The current figure is less than 6% (Asher and Naulls, 1987).
There are few statistics relating to 19th century Maori, but it seems clear that they were
generally worse off than the settlers. According to Sorrenson (1996) the economic condition
of iwi and hapu was closely related to their land. Landless Maori "gained a precarious
subsistance from cropping, food gathering and intermittent labouring". Other Maori
supplemented their incomes using the proceeds from land sales or leases.
The Treaty ofWaitangi was not incorporated into New Zealand law. Hence the famous
finding, by Chief Justice James Prendergast in 1877, that the Treaty was a "simple nullity".
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THE DEPARTMENT OF AGRICULTURE AND MAORI FARMING
When the Department of Agriculture was formed in 1892 there was no mention of the Treaty.
According to Nightingale (1992) the reasons for creating the department were:
1. to help farmers maintain production levels, and increase quality standards, in order to
respond to the new export opportunities arising with the advent ofrefridgeration; and
2. to translate scientific discoveries, with the potential to increase production, into practical
advice to farmers.
The first Secretary of Agriculture was instructed "to collect and distribute information on
subjects connected with agriculture among the settlers by means oflectures and pamphlets,
and generally to promote the welfare of the farming community".
Government assistance for Maori farming started in 1926 and was increased in 1928 when
Apirana Ngata became Native Minister and number three in the Cabinet. According to
Sorrenson (1996), for the next several years Ngata had virtually a free hand in Maori affairs
and the opportunity to spend unprecedented sums of money on Maori development.
Questions oftitle were put aside while thousands of acres of Maori land were cleared ofbush
or scrub, ploughed, grassed, fenced and stocked.
The land development schemes started in Ngata's East Coast region but similar schemes soon
followed in other regions. After the 1935 election the rate of spending on Maori land
development was doubled. By 1939 more than 200,000 acres of Maori land was under
development, with around 5000 men employed on these schemes.
Government assistance to Maori farming was delivered through the Department ofNative
Affairs. The Department of Agriculture had little direct contact with Maori farmers.
THE FOREST SERVICE AND MAORI FORESTRY
The State Forest Service was created as a separate department in 1921. The Forest Act made
no mention of the Treaty ofWaitangi, but it did provide for the Service to playa role in the
sale of Maori forests. According to Roche (1990) Forest Service officers often assisted the
Maori Land Court in appraising Maori forests and setting royalties for timber sales.
The State played a major part in forestry, as both a player and a referee. However, there was
no direct assistance to private forest owners until the 1960s, when forestry encouragement
loans and grants were introduced. The schemes were intended to benefit farmers and small
companies. Forestry development on Maori land was assisted through a different mechanism,
the Crown afforestation leases. Twenty ofthese leases were signed and 52,000 hectares of
leased Maori land was planted in trees.
None ofthe leases referred to the Treaty, but they did provide for Maori objectives such as
regular consultation and protecting waahi tapu.
THE TREATY INCORPORATED INTO LAW
The first attempt to incorporate the Treaty into New Zealand law was the Treaty ofWaitangi
Act 1975. The Act established a Waitangi Tribunal, with the powers of a Royal Commission
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of Inquiry, to advise government on how the principles ofthe Treaty can be applied in New
Zealand today.
One problem with the Treaty ofWaitangi Act is that the Treaty itselfmade no mention ofany
principles. So there is scope for a range of views on what the Treaty principles may be.
In 1985 the Act was amended, giving the Waitangi Tribunal power to report on Crown
actions going all the way back to 1840. This in tum initiated a process of compensation for
historical grievances. Other new legislation also incorporated references to the Treaty. For
example, section 9 of the State-Owned Enterprises Act 1987 reads "Nothing it this Act shall
permit the Crown to act in a manner that is inconsistent with the principles ofthe Treaty of
Waitangi". The Crown Forest Assets Act 1989 gave the Waitangi Tribunal the power to
make binding decisions on forestry assets with a current value of several billions of dollars.
By 1995 there were 29 Acts of Parliament containing a direct reference to the Treaty.
Incorporating the Treaty into law gave the courts, as well as the Waitangi Tribunal, the
opportunity to develop case law on the Treaty principles. So far the courts have exercised
considerable restraint. The principle that the Treaty cannot be enforced, unless it has been
incorporated into law, has been reaffirmed. The Court of Appeal findings on Treaty
principles, e.g. that the Treaty requires a partnership and the duty to act reasonably and in
good faith, have in my opinion been a particularly helpful.
APPLYING THE TREATY TO GOVERNMENT DEPARTMENTS
The new legal status of the Treaty raised issues for Government departments on how they
should operate in relation to Maori today. The Department ofJustice in 1989 developed some
general principles for Crown action on the Treaty. However, as pointed out by the
Department of Internal Affairs in 1996, "a clear framework for chief executives of
Government departments to develop effective responses to Maori has yet to be defined."
According to Workman (1999) integrating the Treaty principles into key strategic planning
documents causes difficulty throughout the public service. Government departments often
have high level statements expressing "a commitment to the Treaty ofWaitangi and its
principles", but have not considered the wider constitutional significance of the Treaty and
what it might mean in developing a responsive organisation and managing its core business.
One helpful resource for departments has been the report of the Controller and Auditor-
General (1998) on delivering effective outputs for Maori. The report advised that agencies
should consider how their roles and functions relate to the Crown's obligations under the
Treaty. For example, they need to consider whether their activities might affect Maori control
over resources and taonga, or influence the access of Maori to services. Agencies need to
accurately reflect the collective Crown position on Treaty matters.
When designing services, agencies should provide for Maori input and reflect Maori needs
and differences. In delivering services, agencies should give out information in a manner and
form capable of being received and used by Maori.
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APPLYING THE TREATY TO MAF
MAF to date has adopted a cautious approach to incorporating Treaty principles. However,
even without the Treaty there would be strong reasons for MAF to develop good relations
with its Maori stakeholders. Maori own substantial agricultural and forestry assets, valued at
more than $3.5 billion. Maori also make up 15% of the New Zealand population.
In 1995 a Joint Working Relationship agreement (JWA) was signed between MAF regional
policy managers and Te Puni Kokiri regional directors. The agreement recognises that Te
Puni Kokiri is the Government's principal advisor on Crown relationships with iwi, hapu and
Maori and Government policies as they affect Maori. MAF is the Government's principal
advisor on agriculture and forestry. The core of the JWA is a commitment by MAF and TPK
to work together on Maori agriculture and forestry issues. The JWA has helped the MAF
policy group to gain a better understanding ofMaori perspectives and concerns.
As part ofthe 1998 merger between MAF and the Ministry ofForestry, a two-person Maori
policy team was formed. The team has provided MAF policy with advice on Maori
development, Maori perspectives, MAF's Treaty obligations, Treaty claims relevant to the
sectors and developing relationships with Maori stakeholders.
Following the MAF-MoF merger eight regional hui were held, to provide Maori with
information about the new ministry. The Director-General made a personal commitment to
speak at these hui and numbers ofother MAF staff were involved. The Maori participants
contributed numerous comments, questions and challenges. Subsequent analysis indicated
that many ofthe points made could be grouped under five headings.
1. MAF should listen to Maori opinions and aspirations.
2. Consultation must be effective / MAF must consult more effectively.
3. Maori require more access to MAF's resources.
4. There needs to be a credible and effective Maori voice within MAF.
5. Maori landowners face many difficulties.
One response by MAF to the hui messages was to include a Treaty of Waitangi goal in the
MAF Strategic Plan for 1999-2010:
Goal: Treaty of Waitangi
By 2010 Maori will be better able to use the productive resources available to
them to meet their aspirations.
MAF will have:
• Identified, with Maori, their aspirations for, expectations of and impediments
to optimising the benefits to them from the productive resources they own.
• Assessed both the need for and efficiency of government (central and local)
interventions which impede or assist Maori in meeting their aspirations and
expectations.
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A second response to the hui messages was to employ a Maori consultant, Kim Workman and
Associates (KlWA), to report on developing an overall Maori strategy for MAF.
THE KIWA REPORT
The KlWA report states that an ideal Treaty framework for MAF should:
a) integrate Treaty provisions and principles into the MAF's key planning documents;
b) provide the basis from which Treaty provisions and principles can be integrated into
policy development, regulatory processes and operational activity; and
c) convey to MAF staff the relevance of the Treaty to their part of MAF's business.
• A new position of Manager, Maori Strategy will be created within MAF. The Manager
will be part of the MAF senior management team and will report directly to the Director-
General on strategic issues.
A Maori strategy group will be formed within MAF. The main focus for the group will be
to develop and implement a MAF-wide Maori responsiveness strategy.
• An edited version of the consultant's report will be placed on the MAF intranet web site as
a reference document for staff.
• A new round of regional hui is being planned, to report back to Maori stakeholders on
decisions taken since the 1998 hui round.
The relationships between MAF and Maori, under the framework as currently proposed, are
summarised below.
Maori
Focus
or Contact
Groups
Maori
Stakeholdar
Group
I
~
i
I
I
..-.
DireGtor~General
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Closing the
Gaps
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In addition, MAF has sought and obtained approval from Ministers to establish a Maori
stakeholders group. The group is envisaged as being people with experience and expertise,
invited in their personal capacity to represent Maori as stakeholders in the agriculture and
forestry industries. The role of the group will be to provide MAF with high-level (strategic)
guidance on Maori agriculture and forestry issues.
Initial discussions with Maori have indicated support for the proposal, but have also indicated
the need for a clear written statement from MAF, so that people will understand what is going
to be achieved by the stakeholders group and how it will be delivered.
The report states that MAF needs to develop relationships with Maori that take account of the
current diversity of Maori organisations. MAF needs to relate to:
• Iwi and Hapu - on natural resource issues
• Maori Trust Boards, Maori Trusts and Incorporations - on farming and
forestry issues
• Maori sector organisations e.g. Federation of Maori Authorities, Maori
Exporters Council
• Maori individuals and interest groups - on specific issues.
IMPLEMENTING THE KIWA REPORT
2. Contribute to the development ofpolicies and processes that lead towards closing the
economic and social gaps between Maori and non-Maori.
1. Focus on core MAF business and the development of policies and processes that will
enable Maori to better use the productive resources available to them to meet their
aspirations.
The report reviews Treaty case law but goes on to argue that "statutory or other reference is
not necessary in order to make out a case for the Treaty as a relevant, or even central
consideration for the Crown and its agencies".
3. Acknowledge that the Maori stakeholder interest in MAF includes issues that spring from
Maori cultural values and principles.
The report identifies three general principles for a MAF Treaty framework, as follows.
The principles appear to be reasonably consistent with MAF's prevailing culture, but would
require MAF to acknowledge that Maori culture is also relevant.
...I.
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Implementation of the KlWA report recommendations was delayed by uncertainty over a
number of restructuring proposals affecting MAF. However, the following decisions have
been made and will be implemented this calendar year. Framework for MAF-Maori Relations
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DEVELOPMENT FROM SUBSISTENCE TO CASH FARMING
THE CASE OF TONGA
Viliami Fakava and Peter Nuthall
Farm Management Group
Lincoln University, Canterbury
1. Introduction
Characterised by its smallness in terms of population, land area and per capita income, Tonga is
geographically fragmented. The smallness and lack of natural resources have led to its economy being
overwhelmingly rural and agricultural. Most households derive a major part of their basic requirements from
the cultivation and utilisation of land resources.
Agriculture contributes substantially to the general economy of Tonga, as clearly indicated by the sector's
contribution of about 40 to 50 percent of gross domestic product (GDP). As a source offoreign exchange
through exports, agriculture is by far the most important sector and accounts for the majority of the value of
the Kingdom's total exports 70 percent of average total exports over the last ten years (Ministry of Finance,
1998).
Smallholder production is the main mode of agricultural production in Tonga. The 1993 Land Use and Crop
Survey conducted by the Ministry of Agriculture and Forestry reported that of the 6665 tax allotments l
surveyed, 88 percent were farmed by a single farmer and only 12 percent by multiple operators. The survey
also showed that 75 percent of the farmers in Tonga farmed less than one hectare of crops and 19 percent
farmed between one to 2.5 hectares (MAF, 1994b). The majority of agricultural smallholder producers in
Tonga are semi-subsistence farm households. Thus, part of the total product is retained within the household
for home consumption and for social and religious obligations. The remainder is sold.
2. The Problem
The present state of the economy requires smallholder fanners to commercialise further, and it is believed
there is an increased role for the private sector ('Akolo, 1997). The Government accords high priority to
export crop diversification in order to move toward more marketable crops and to increase foreign exchange
earnings. 'Akolo (I 997) recommends that the development of agricultural policy should focus on
encouraging entrepreneurial activity among farmers and agricultural service industries, and on building a
private sector capacity in areas such as marketing and delivery of services to farmers.
Over the years, the Government and foreign donor agencies have put a lot of effort into the development of
agriculture in Tonga. Development programs in the past were mainly commodity oriented and targeted
export potential crops. Examples include the banana rehabilitation scheme, the coconut replanting scheme,
vanilla development, the squash development project, coffee, yam bean, and other programmes. Ranges of
policy instruments have supported these projects in attempts to promote the growth of the agriculture sector
and the economy. Instruments include direct expenditure on MAF services, institutional strengthening and
the provision of infrastructure facilities, market information, education, and economic incentives in the form
of credit and subsidies.
Experience with agricultural development programs in Tonga, however, has been chequered. Tonga's
agricultural economy has failed to expand production to its potential and to keep pace with the growth in
imports. The balance of payments situation is structurally weak with too much reliance being placed on
I A tax allotment is a parcel ofland (normally 3.3ha) for farming registered under a male citizen over the age of /8
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foreign remittances and aid to meet the persistent and growing trade deficit. It is evident that development
efforts in the agricultural sector have produced little substantive development, and smallholder production
has not fully responded. A significant proportion of agricultural development projects intended to assist
smallholder agriculture development in Tonga have been uniformly unsuccessful in achieving their
objectives of sustained increases in production and productivity (MAF, 1994a). Lavulo (1988) noted that the
economic growth targets set by the National Development Plans have not been achieved. For example, the
annual growth rate targets set by the Development Plan III (1980/85) and the Plan IV (1985/90), were 5.5
percent and 5.7 percent in their respective planning periods but the achievements were 4.5 percent and 3.4
percent respectively.
Policy makers and MAF argue that low levels ofagricultural productivity can be attributed to smallholder
farmers' inadequate responses, lack of commitment and poor adoption of improved technologies recommended
by MAF (Sisifa et al., 1993). Explanations which emphasise social and cultural causes often cite waste of
capital and labour in social and religious events and the resulting inability to save and invest, the low status of
agriculture, or a preference for leisure as specific factors which have a negative effect on smallholder
agriculture. Sevele (1983) argued that motivation is one of the mllior social constraints to development of
agriculture in Tonga. He raised a conventional view that traditional institutions and behaviour are responsible
for agricultural stagnation and that Tongan farmers, while responding to market incentives in a predictable way,
rarely respond as fully as they could, given their social "and resource situations.
The major proposition of this study is that relatively little attention has been paid to decision-makers at the
micro-level, and not enough is known of their decision-making processes and strategies. The target group, the
smallllOlderfarmers are by far the most important element of agriculture development in Tonga, but there is
little analysis of their needs and capabilities by planning bureaucracies in designing development projects. They
have a limited understanding ofsmallholder farmers' goals, priorities, values and resource limitations, all of
which are key aspects of their land use decision making. Taylor (I980) pointed out that behaviour and social
relationships in a small society are complex and outsiders from metropolitan countries can easily mis-interpret
many social situations.
Production function analysis cannot cope with such complexity. Linear Goal Programming can, in principle,
reflect the real environment, although its development for the study of smallholder farming has not, so far,"
been very effectively explored particularly for Tonga and the South Pacific.
3. Geographical Background
The 1996 population census reported a total population of 97,446 broken down into 49,395 males and 48,051
females. There was an annual average population growth of only 0.3 percent in the ten years since the
previous census, when the population was 94,649 (Statistics Department, 1996). It was recorded that 68
percent of the total population were residing in the main island, Tongatapu, 16.2 percent in Vava'u, 8.4
percent in Ha'apai, 5 percent in 'Eua and 2.1 percent from the Niuas.
An estimated population of 45,000 now reside in Australia, New Zealand and the United
States (Statistics Department, 1997). Family ties with Tonga remain strong and substantial remittances
provide support for levels ofconsumption that exceed domestic production.
Tonga's level of development is relatively high compared to other Pacific island countries. This is reflected
in its per capita income, which was estimated in 1995/96 to be US$1 ,909 placing it in the lower midd1e-
income group by world standards (Ministry of Finance, 1998). However, it was reported that the social
conditions in Tonga are far superior to those of other lower middle-income countries. Tonga has a lower
population growth rate of 0.3 percent; infant mortality rate of about 23 per thousand live births (compared
with 2.1 and 59 for other lower middle-income countries); 99 percent access to safe water, and a life
expectancy at birth of70 years (compared to 63.8 for lower middle income countries). Given these social
indicators and a traditional social system based upon extended family ties, the incidence of severe poverty is
very low in Tonga (ADB, 1996).
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A country's land tenure system is a critical factor in its economic, cultural and environmental make-up, and to
its agriculture and forestry. The livelihood of most Tongans is intimately tied to the land. It is the basis ofnot
merely their immediate subsistence but their cash transactions (Hardaker et al., 1988). Consequently land
distribution is fundamental to the organisation of social relations in Tonga. Access to land is crucial to the
economic situation, power, prestige and security ofany individual or family (ADB, 1995). Tonga has a unique
land tenure system, based on the traditional hierarchical structure of society but securing the rights of individual
landholders to a degree unparalleled in neighbouring Pacific Islands states. The Land Act elaborates that all
land became the property of the Crown and was divided into royal, government and noble estates (James,
1995). From these estates all adult males were entitled to a tax allotment for his garden ('api tukuhau) of
3.34 hectares, and a smaller area for a dwelling (known as a town allotment tapi kola) of 0.16 hectares).
Allotments are given from either the hereditary estates, or from Government land, depending on where the
applicant is lawfully resident, and once registered the title is inheritable, according to strict rules of successions
set out in the Constitution. There are four land tenure categories - the King's estates, the Royal Family's
estates, the estates of the nobles and chiefs, and Government land. Only the last two categories of land are
available for allotment as 'api land.
4. Land tenure system 81, the trade deficit increased to T$66.8 million in 1992 from T$23.2 million in 1980 (NRBT, 1995). Table I
shows the major items in the Tongan balance ofpayments for the period 1991/92 to 1996/97.
Table 1: Balance of payments (T$ million; fiscal years ending Jnne 30").
The 1992 Annual Report of the Minister of Lands, Survey and Natural Resources showed the total registered
holdings at the end of 1992 comprised 15,196 tax allotments tapi 'uta), 12,557 town allotments (api kola) and
3,441 leaseholds Capi lisi). The land distribution was as follows:
the increasing number ofabsentee landowners; about 10 per cent ofthose with tax allotments are now residing in a
foreign country.
the difficulty ofobtaining long-term leases oftax allotmentsftom the tax allotment holders.
the high cultural value attached to land has meant that allotment holders, even those overseas, hold on to their land
which they do not use, but which they regard is important to their security, status and identity (Fukofuka, 1994, p
147).
Progressive allocation of allotments has meant that many hereditary estates are now fully allocated, although
apparently land is still available for leasing - either formally or informally (and probably illegally). Land
scarcity is now a major constraint to agricultural development in Tonga. While it is officially estimated that
about 60 percent ofeligible people do not have a tax allotment, most people do have access to garden land,
either the land of kin, in-laws or friends, or land leased from the Government, nobles or other allottees. These
measures enable the necessary adaptation of what would otherwise be a rigidly equal distribution of land.
Fukofuka (1994) argued that the present system constrains development and the whole land tenure system
should be reviewed to counter the following problems;
Contribution of agriculture to gross domestic product (GDP).Table 2:
The trade balance runs at a considerable deficit but this is mostly offset by private and official in-flows and
tourism receipts. While Tonga's exports increased during the 1990s, imports also increased rapidly resulting in
persistent large trade current account deficits (ADB, 1995). The trade deficits are usually financed out of the
surplus of services, remittance income and official transfers. The trade deficit, which was T$23.2 million in
1980, reached T$52.5 million in 1990 and T$67.6 million in 1995.
Almost 80 percent of the agriculture production is for the domestic market with the remaining 20 percent
produced for export. Domestic production concentrates largely on traditional root crops, namely yam, taro,
cassava and sweet potatoes. For the export market, squash and vanilla are the two leading crops, while kava and
watermelon are gaining importance. The volume offood-crop production in Tonga has remained high over the
years.
The agricultural sector has maintained a significant role in the economy as the major contributor to GDP, as
shown in Table 2.
6. The AgriCUlture Sector
62.8%
11.4%
6.9%
8.4%
10.5%
100.00
Allotments
Unallocated Government land
Unallocated noble's land
Leases
Small islands, lakes, lagoons
Source: Statistics Deparnnent, 1986.....
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5. Economic background
Foreign exchange is centered on the exports of two main commodities: people and agricultural produce.
The World Bank (1996) estimated cash remittances from overseas residents to be about T$40 million per
annum, or equivalent to 20 percent of nominal GDP. Despite a reduction in the cash remittances over the
years, there has been significant upsurge in the provision of remittances in kind, mostly consumer durables
and light consumer goods.
The Tongan economy is also characterised by a heavy dependence on imports. The ratio of imports to GDP
is more than 50 percent, and taxes on imports are one of the main sources of government revenue. The
country is also a net agriculture/food importer (ADB, 1995). Agricultural imports account for more than 25
percent of total imports and food imports constitute more than 80 percent of total agricultural imports.
Though the ratio of imports to GDP has slightly declined, to 50 percent in 1992-93 from 67 percent in 1980-
3
According to the World Bank (1990) the true value added and contribution of agriculture to the economy is
grossly understated by at least 25 percent. The understatement is related to underestimation in agricultural
production for home consumption as well as marketed production for local and export markets.
7. Data Collection for Developing the Analytical Model
An independent village survey was used as the main source of primary data for this study. The survey was
conducted during the main field research visit from December 1997 to March 1998. The main fieldwork
gathered primary data in order to develop a conceptual framework of smallholder decision making and to
assist in model design. The premise for this framework was that land is the most critical resource in Tongan
agriculture and therefore attention is focussed on land use decisions. This meant, amongst other things, being
4
Importance Scale: 0 = Not important at aU; 10 = Extremely important.
Sample data(n = 108); LSD values p < 0.005)
Objective weighting was accomplished using the magnitude estimation method which is a more direct approach
for obtaining ratio scaled preferences (Stevens, 1966). The six goals were presented to the respondents with
the request to rate the importance of each goal. The rating values ranged from 0 to 10. More than one goal
can have the same rating. The lower limit of 0 indicates no importance of the objective while the higher limit
refers to the value of maximum possible importance. Responses from the three main farm types are
summarised in Table 3.
The general approach was to first rank all the objectives in order of preference and assign weighting factors
to the objectives. Explicit weights are used to indicate the importance of one goal relative to all others. A
number of techniques have been used for the empirical measurement offarmers' goals (Patrick and
Kliebenstein, 1980). No single method is correct, thus precluding all others from use. However, decisions on
the method to use depends on the situation. Costa and Rehman (1999) noted some ofthe techniques involved
presenting respondents with a predetermined statement on objectives such as paired comparisons, rating scales
and magnitude estimations. Magnitude estimation is more difficult to implement with the respondents and is,
therefore, not used much. Paired comparisons and rating scales have provided similar rank for objectives in
both studies with the former being the easiest to administer, as respondents are only asked which of the two
alternatives they prefer. The general approach was to fITst rank all the goals in order of preference and assign
weighting factors to the goals. The weights enable goals to be included in the multi-objective programming
objective function.
Importance weighting of objectives by each farm category.Table3:
able to identifY farmer's goals and priorities, and to quantifY accurately for each village and region such
economic parameters as;
the resource endowment in terms of land, labour and capital,
the level and composition of subsistence production, consumption, and investment,
the level and sources ofcash income and use,
the level and means ofcash consumption expenditure, investment and savings,
some ofthe important linkage factors such as cash returns to labour in the production of farm
outputs.
The household head is traditionally the father or the most senior male member, and normally is the inheritor of
the land. He directs most ofthe affairs ofthe household both internally and externally. The household head was
therefore selected as the person for interviewing on behalfofthe household.
No attempt was made to draw a random sample of households over the whole of Tonga; instead a small
number ofvillages was selected and a sample of households in each was studied. Due to the limited time and
resources available for fieldwork, it was decided to concentrate on the island groups of Tongatapu, Ha'apai and
Vava'u. Geographically, these islands also make up the three main regions ofTonga. These three regions
account for approximately 80 percent of the total land area and contained, in 1996, over 90 percent of the total
population. The study compares the three major regions, which were selected because of the markedly
different levels of market incentives. Each provides an independent case study of economic behaviour
concerning land use decisions in semi-subsistence village communities.
8. Farming system household survey
In addition to the farm households, interviews were conducted with key people and groups in the village (such
as the chiefor noble, village officer, church leaders, women's groups, extension officers, village elders, ... )
A sample of 18 households randomly selected were interviewed in each of the six-selected village. The
sample represents more than 50 percent of the village population in the smaller villages (like Ha'ano (53%),
Koulo (47%), Masilamea (51 %» and at least 20 percent oflarger villages ofNavutoka (15%), Tefisi (21 %)
and Feletoa (25%). Detailed data on farmers' goal ranking, and information on the previous cropping year's
farm operation was used as the basis for the collection of primary data. The information for designing the
model was collected from a sub-sample of 16 farmers drawn from the main sample. This was judged to be
enough for the intended analysis while being manageable with the limited time and resources available.
....
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9. Goal Specification of Tongan Smallholder Farmers
Source: Field survey, 1998
One of the main concerns in the analysis of multiple goal decision making problems is the presence of
incompatible or conflicting multiple goals. In goal programming, the ranking of the various goals is
necessary. Data collected allowed the objectives and priorities to be described and ranked. Using pilot
surveys with smallholder farm households, discussions with key informants, secondary information, and the
author's experience, six potential objectives were identified for use.
10. Land Tenure of Sample Households
The total number of tax allotments, and farmer allotments for the different island groups is presented in
Table 4.
The smallholder farm household objectives and priorities were first specified using a series of open-ended
questions in the farm household interview questionnaire. Farms were ranked into three homogenous groups
based on a number offactors. These included the cropped area or farm size and the degree of
commercialisation (subsistence, emergent and progressive).
Source: MAF, 1993
A large proportion of the total number of tax allotments (65 percent) and farmed tax allotments (46 percent)
are located in the main island of Tongatapu. The relatively low percentage of tax allotments that are farmed
Percentage of farmed tax allotments for the three main island groups in 1992.Table 4:
Household sustenance - provide household with secured supply of staple food.
Use food, other products and cash for fulfilment of religious obligations.
Use or exchange food and other products for social obligations to family, relatives and
community.
Cash - to accumulate cash for priority household demands.
Risk - minimise economic risk.
Leisure - organise work to have more leisure.
Objective I:
Objective 2:
Objective 3:
Objective 4:
Objective 5:
Objective 6:
5 6
in Tongatapu (25 percent) points to the presence ofemployment opportunities in sectors other than
agriculture. These figures show that Tongatapu plays a predominant demographic and economic role within
Tonga compared to that of other islands, including Vava'u and Ha'apai. It is clear there is still much unused
land, of good quality which provides potential for increasing output.
11. Household Cash Income
electricity, telephone, water), tobacco and kava. Details of the average patterns of village household
expenditure are summarised in Table 6.
Household expenditure varies among villages, with average expenditure ranging from T$I923 in Ha'ano to
1$4260 in Masilamea. Expenditure on Ha'ano proved to be significantly lower than the other villages and
reflects the more subsistence mode of living, and the village's isolation from public facilities such as
electricity and telephones.
Table 5 contains information on household income sources, including farm (crops, livestock, trees,
handicrafts sales) and off-farm income. Off-farm income is the sum of earnings from full time or casual
employment, remittances from overseas, gifts (cash and in kind received within Tonga) and other income.
Information on household income is important not only in assessing the significance of agriculture as a
source of income but it also provides an indication of the return to agriculture relative to other sources of
income. An important feature of the households studied was that almost all obtained income from more than
one source during the period under consideration. Table 5 shows the five major sources of income, that is
agriculture, wage employment, fishing and other business, gifts and remittances (from relatives and friends),
and exchange of mats and tapa. Although this range of cash earnings featured in all the six selected villages,
there was significant variability amongst them.
13. Goal Levels
Distribution of major household expenditure per village.
The first goal relates to self-sufficiency in home food The important staple crops consumed are yam, taro,
cassava and sweet potatoes. (Table 7) Of these cassava and sweet potatoes are consumed throughout the
year, as they do not have any seasonality in agronomic terms. Most of these crops are harvested in small
quantities once or twice a week depending on the food needs of the household.
Row A ;s the amount spent (l'$/year), Row B ;s thE percentage afTotal Expenditure F./o)
Educat· := education
Toblkava# = tobacco & kava
SOl/ree: Field survey, 1998
Table 6:
Average household cash income by source by village.Table 5:
.....
<0
...L
Source: Field survey, 1998
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Annual minimum requirement for the objective components for emergent farmers in Tongatapu.Table 7:
In order to reflect the possibility ofproducing less, or greater levels, the Goal Programming constraints were
formulated as, for example, the following equation for staple food requirement.
2 Fisher's Least Significant Difference
Row A is the percentage ofhouseholds receiving income from the various sources; Row B is the total cash received (1$) from each source; C is the
percentage ofTotal Income from that source. LSD values p < 0.005)
Source: Field survey. 1998
12. Household Cash Expenditure
The Tongan smallholder household's expenditure pattern shows a similar pattern to that found in most
developing countries. Despite a much lower cost of living, the average household income level is far from
adequate. The pattern of expenditure revealed in this study also reflects the goals and priorities that
households have. The present study showed the major categories ofhousehold expenditure include food,
cash contributions to the church, social obligations, education, household utilities (including, maintenance,
7
where: fi, = level of home food consumption
b; = target level (b l = 1000kg, b2 = 3000kg, b3 = 3000kg, b, = nOOkg, bs= 3 head)
Cj = commodity type (CI = yam, C2 = taro, C3 = cassava, C4 = kumara, c5 = porker)
The objective in the goal constraint is to minimise the under achievement of leisure monthly requirements
I;' or to maximise overachievement if in fact the minimum can be more than satisfied.
14.
The variables with the subscripts h" and hp are the negative and positive deviations respectively.
The objective in the goal constraint is to minimise the under supply.
Minimise risks
15. Validation
Validation helps ensure that the input-output coefficients in the model closely resembled the real
coefficients. This is achieved by constraining the model to the land use pattern of a previous season to
determine aggregate requirement for each input and the output predicted by the model. The predicted values
are then compared with the actual outputs. The data used in the validation procedures was derived from the
field survey.
.....
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Another goal is reflected in adopting production systems that put an emphasis on food security and risk
avoidance. The production and on-farm storage of minimum staple food requirements, intercropping, crop
diversification, planting of drought resistant crops and the fragmentation of individual holdings are all
symptomatic of a desire to ensure that subsistence requirements are satisfied.
The security requirements operate as a constraint on the satisficing objective so there is a cost providing
against ruin. This cost is the difference between a safe system and the maximum expected income in the
absence of the risk requirement. The smallholder is assumed, therefore, to minimise the cost of providing
against the ruin by maximising expect goal attainment subject to ensuring that his subsistence requirement is
met under themost adverse conditions he considers likely to arise. Crop outputs are specified in terms of
their physical yields so that they can relate directly to the staple food requirements. The security constraint
set ensures that taro, yam, sweet potato and cassava production in a poor year is at least equal to each basic
subsistence requirement.
Thus, the goal of minimising risk was incorporated in the Goal Programming model as the following system
constraint:
where: Cp = minimum annual food consumption in a poor year
Pp = total production in a poor year
Cj = commodity type (CI = yam, C2 = taro, C3 = cassava, C4 = kumara,)
and Mp = quantity of product sold in a poor year at the associated price.
Leisure
The final goal is to allow adequate time for leisure and was included in the Goal Programming model
through theeuuation:
·L;"
where: L;' = Leisure hours in each month
m = month (1.2.3 ..... 12)
L", = monthly leisure requirement level
and 1:' = negative deviation and I;' = positive deviation in m'll month.
The demand for leisure was treated in much the same as the demand for staple food and cash consumption,
incorporating it in the goal constraints. The amount ofleisure (for 2 labour units) taken is constrained by the
amount of productive work to be done and the total time available for allocation between farm work and
leisure. From survey results a minimum leisure requirement of 192 hrs per month for emergent farm
household was included except in December and January which were given 280 and 230 hours respectively.
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These results led to a readjustment of the objective function. The solution from the first run, despite showing
little difference to the existing operation with all the goals being achieved, gave higher priority to meeting
subsistence requirements with lower surplus produce and cash output than might be expected. In other
words, farmers prefer more surplus produce to sell for cash once the subsistence requirement levels are
attained. This resulted in a modification of the objective function by including both the under-achievement
and over-achievement deviation variables in the objective function. Weights were then attached also to the
overachievement of goals, with more weight given to surplus cash and leisure compared to subsistence food
and minimum cash requirements. Thus, the objective was modified to:
where: W; = goal weights for under and over achievement of goals respectively; (WI.2 " home food, W3.4 "
church food, WS.6 " social food, W7.8 " home cash, W9.JO " church cash, WlJ,12 " social cash,wJ3.u _ leisure,
WIS,16 - profit),j= staple food requirement level; E= minimum cash requirement; Cj= food type (CI = yam,
C2 = taro, C3 = cassava, C4 = kumara, C5 = porker), h = home requirement, s= social requirement, c = church
requirement, m = month(I,2 ... 12), I = leisure requirement, SC= surplus cash in April, and the variables with
the subscripts" (negative deviation) and p (positive deviation) are referred to as deviational variables which
represent the kilograms of crop, number of pigs, or cash of over, or under, production relative to the
minimum target level required.
The new objective function is to maximise the net value ofweighted under and over achievements. The
weight on the positive deviation reflects the importance attached for a goal to be achieved while weights on
the negative deviation reflects the value of overachievement of the same goal.
16. Policies for Development
The smallholder agricultural performance is influenced by four main variables which are subject to policy
intervention. Firstly, there is the limited availability and access to agricultural land, therefore it is a priority
for the government to explore the scope for land reform. Evidence of increasing landlessness and under-
utilisation of existing land indicates that there is scope for some land reforms measures to achieve
agricultural growth objectives.
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Secondly, there is a key role for agricultural research and technology development. The availability of
appropriate improved technology, which is the prime responsibility ofthe Ministry of Agriculture and
Forestry research and extension division, could be improved. Many currently used technologies have varied
success due to different agro-ecological conditions; hence there is a need for more on-farm trial adaptive
research to provide alternative technically feasible technologies. Thirdly, there is a need for a policy
environment which is conducive to the adoption of improved technologies. Since both market and
institutional support service failures are important causes of poor performance, the impact of market and
credit policies need further exploration. Finally, analysis should focus on farmer's goals and priorities.
Understandably, the Government cannot directly change people's motivation and priorities but can set
policies to encourage change in these personal characteristics through activities of education and supporting
services. There is a need for farmers' motivation to be in line with national objectives. Key issues for this
analysis include the non-economic objectives for church and social obligations that influence land use
decisions.
Most farmers are reluctant to develop their land to any substantial extent unless they are certain that the
improved land will remain theirs. So, this insecurity of tenure is one of the most serious factors retarding
agricultural development in Tonga. This is consistent with the findings of others such as Hardaker, (1975),
Crocombe (1975), Delforce, (1990) and Fukofuka (1994), who found the indigenous land tenure system is a
static constraint, providing insufficient security to induce farmers to make land improvements or intensify
production.
A possible land reform option involves redistributing land among holdings by means of reducing the ceiling
on the size of holdings and by consolidation of tiny parcels of lands and the imposition of an upper limit on
the size of holding that could be owned by anyone family.
In this model experiment it is assumed that the government is considering the option of subdividing the
existing tax allotment (3.34 hal quota that each man is entitled to. Important issues that policy makers need
to address include what constitutes a "sufficient" size of holding and how to ensure efficiency and equity in
the redistribution of land. The first consideration in determining the appropriate size for subdivisions of
existing allotments is that the new holding should be large enough to provide the family with an adequate
livelihood and an ability to achieve their goals. The goal-programming model was used to explore the effects
of variation in the amount ofland available to Tongan households. Government would prefer an average
smallholder to be the standard as emergent farm households represent a significant proportion of the
population. Therefore the results obtained were for a representative emergent farm household in Tongatapu
(Farm 2), with a given set of goal structures, a farm labour force of 5700 hours per year and a set of standard
resources. The capital and other factors were held constant at each indicated level. The land area was varied
from the standard tax allotment quota to find the feasible minimum for the family to achieve their prescribed
goals. Four land scenarios were explored:
Land Reform I 50 percent reduction ofexisting quota (1.67 hectares)
Land Reform 2 : one third of existing quota (1.11 hectares)
Land Reform 3 : 75 percent reduction of existing quota (0.835 hectares)
The results of the parametric variations of land supply and their likely impact on emergent farmers in terms
of achievement oftheir goals and the cropping pattern are summarised in Table 8. Land Reform I scenario,
in which the standard tax allotment quota was reduced from 3.34 to 1.67 hectares, did not affect the
solutions. However, the results of Land Reform 2, or reducing the tax allotment quota to 1.11 hectares,
showed a minor effect in the status of various goal achievements (Table 7). The social requirement for
porkers was partially achieved.
The effects of a further reduction in allotment quota size to one-third of current holdings (0.835 hal
intensifies the problems. It was associated with more goals not being achieved, such as home food
requirements for yam, taro and porkers, all the social cash and food requirements except taro, and taro,
cassava and porker requirements for church obligations. The farm plan also showed 27 percent reduction of
total cropped area, with a significant reduction in all crops except yam I and cassava 2. Income effect
showed no surplus cash (100 % reduction) at the end of the year. Further reduction in land holding to 0.6
hectares gave an infeasible solution.
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Table 8: Goals achievement status for parametric variation in land sizes for an emergent farmer in Tongatapu.
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4. So<:ial obligations
Minus (-) figures indicate under achievement for specified goals. A = Achieved
Farm 2* = Emergent farm in Tongatapu
The second part of the land reform analysis was to explore the effects of possible land reform in subdividing
existing allotments on the different representative farm types. The results of the analysis showed no effects
on marginal, and some effects on emergent farm households in all island groups. As expected, the most
significant impact was on Progressive farm households. All the goals were satisfied despite a 27 percent
reduction in surplus cash. Significant changes also occurred in the farm plan. The squash area was affected
with a 89 percent reduction at 1.67 ha, and total elimination at the 1.11 hectares allotment size.
The results also reflect the effects of subdividing land on the fertility requirement as indicated by the level of
fallowing and the application of fertilisers. For progressive farmers who use more land, reduction in land
supply makes it impossible to fallow land so fertiliser is required to maintain the fertility level. For emergent
farmers both fallow and fertilisers are required, while for marginal farmers, fertility is maintained by
fallowing land. This implies that when land is adequate, farmers prefer to fallow due to the lower cost.
The goal programming analysis above showed subdividing existing tax allotments into two (1.67 hal
allotment sizes appears to adequately provide the food and cash needs for the average family. This reform
would enable more people to have access to land and improve tenure security. With that, people would not
only improve the productivity of land but also be able to invest in longer term crops like kava and vanilla.
They will be more able to respond to new market opportunities using land as collateral for credit. This is
consistent with the national development objectives of reducing poverty, unemployment and inequality in
Tonga.
The analysis also indicated a way ofencouraging better land use would be to legalise the sub-leasing oftax
allotments under appropriate circumstances. It is suggested that creating a legal market for tax allotments
would allow tax allotment holders, such as marginal farm households who are unwilling or unable to use all
their land, to lease some of it on a short term basis to those people who need it.
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17. Output prices
Market innovations such as the establishment of a new local market place for Ha'apai island, or
improvement of a farm to market road in Vava'u, should all be considered. Because improvements in input
and output marketing affect prices it is appropriate to evaluate them in the model. Output prices prevailing
from 199011991 to 1991/97 for the two main cash crops, yam and squash were introduced into the models.
Four market scenarios were explored:
Market I : Increase in price of squash from 50 to 90c/kg
Market 2 50 percent reduction in price of squash to 25c/kg
Market 3 Increase price of yam to T$1.901kg
Market 4 Reduction in the price ofyam to T$IJO/kg
The performance of each model under these conditions is summarised in Tables 9 and 10. The effect of
changes in the price of outputs for squash and yam on the farm-operating plan showed significant variations
in responses. Market I and 2 was explored using the progressive and emergent farm household in Tongatapu
which are actively involved in squash cultivation. As illustrated in columns 3 and 4 in Table 9, increased
price of squash from 50clkg to 90clkg showed minor effects, with a one percent reduction of yam 2 in favour
of a slight increase (0.1%) to the squash area. The increase in price also corresponds to a 0.1 percent
reduction in total cropped area and 0.1 percent increase in surplus cash at the end of the year. However, a 40
percent drop in the price of export squash (Market 2) will only cause a 3 percent reduction in the area of
squash but an increase in yam 2 by about 12 percent, and an increase in overall cropped area by 0.4 percent.
The total cash surplus at end of April is slightly reduced by I percent.
export of root crops and frozen cassava are attained. This was incorporated into the matrix by adding extra
selling activities at a lower price ego cassava (T$0.08Ikg), and yam (T$lJO/kg), and increasing the market
quota in the system constraints. Market 6 explores the opportunity for incorporating a new cash crop into the
system to reflect the likely response of farmers to new potential crops such as watermelon, papaya, chilli, etc.
In this case, watermelon for export and domestic food requirements is incorporated.
Market 5: increased market opportunities for yam and cassava
Market 6: export market opportunities for watermelon
Table II summarises the likely responses of emergent farmers in the three main sub-regions to improvement
in market avenues for existing and new crops. The result shows that improved market export opportunities
for yam and cassava (Market 5) would increase the cash surplus at the end of April dramatically by more
than 140 percent for emergent farmers in the three main groups, with the highest increase of more than 200
percent in the Ha'apai group.
The variation among the island groups is attributed to the variation in the initial market constraints in each
basic model. However, the general implication is that relaxing market constraints would allow some
emergent farmers to operate in a similar environment to that of progressive farmers and so allow dramatic
increases in cash surplus. The land utilisation also increased by 3 to 8 percent. Market 6 showed that
incorporating watermelon into the system, which has both subsistence and cash potential caused little or no
significant effect on Vava'u farmers, while it increased the cash surplus by 5 and 8 percent for farmers in
Ha'apai and Tongatapu respectively.
The result implies the need for the Government and private sector to strengthen market research and
development. As the findings of the fieldwork confirmed, it is this aspect of the institutional framework of
Tongan agriculture where action and change is required. Priority should be given to exploring the scope for
opening up new markets for Tongan produce overseas as a means towards longer-term development of
agricultural production.
There are innumerable ways in which the methods oHarm production in Tongan could be improved. No
attempt can be made here to provide detailed technological improvement packages. Instead, on the basis of
information gathered during the fieldwork, analyses offer the possibility of estimating the effects ofchange
in technology either through improved varieties, or management practices, the use ofmachine cultivation in
place of the traditional manual cultivation method, or the use of inorganic fertilisers. The improved yields
data were derived from MAF research results. MAF agronomists confirmed that improved farm practices
could potentially increase crop yields for root crops by 40 percent, and in some cases even more (MAF,
1994c). The basic models assume that technologies are constant in the three regions and farm types. The
three representative models for Tongatapu were used to explore farmers' responses to the introduction of
new improved technologies. Productivity improvement measures are assumed to increase root crop yields by
20 percent of current base yields.
The modelling experiment results were consistent with the fieldwork results that indicated that limited
market avenue for root crops is the major constraining factor to increased production in Tonga. The general
attitude amongst Tongan farmers revealed in the fieldwork was that many had made the attempt to expand
commercial production but had become disillusioned when they found their efforts were poorly rewarded.
0%
0%
·2~..4
4%
0% I 0%
0% 4 0"10
0"10 4 0"10
0.5% 3550 ·2%
Table 9: Effects of squash price variations on progressive and emergent farms in Tongatapu.
activity
Yam I (ha)
Yam 2 (ha)
Taro 1(h.)
Taro 2 (h.)
Cassava I (ha)
Cassava 2 (ha)
Kumara I (ha)
Kumara 2 (ha)
SqllllSh (h.)
Total <rop (ha)
Sows
Porkers
Weaners
Sorplus TS-Apr
"Change" indicates the percentage deviation in values compare to the initial model (3.34 ha).
"." indicates the activity is not chosen by the model
UNA" indicates the model cannot choose the activity
Cropped area values are rounded oITto 2 decimal places.
..
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In comparison, Market 3 and 4 showed that changes in the price ofyam have a more significant impact on
the three main farm types. As expected, the impact of price changes are more intense on emergent farm
households, who rely more on yam as the main cash crop. As shown in Table 10, an increase in the price of
yam to T$I.90/kg would generate an increased cash surplus of about 17 percent (progressive), 39 percent
(emergent) and at least 50 percent for marginal farm households. While a lower price ofTSI.30 per kg
(Market 4) would cause a reduction in cash surpluses of 58 percent (marginal), 30 percent (emergent), and
about 20 percent for progressive households.
The models were used to explore the impact of relaxing market constraints for root crops to represent
situations where opportunities for yam export to Fiji and Samoa arise, and where more opportunities for
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Table 12: Summary of farmers' lands use under improved technologies.
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~ ~ ~ :: :-J A fourth analysis was conducted to explore the effects of a variation in the family labour supply in emergent
farm households. The parametric variation in the labour supply may provide an indication of the scope for
expansion of productive employment in the agricultural sector. This is particularly important given the
increasing number of people without land, and the unemployment level. The downward variation in the
labour supply will also reflect some of the outmigration effect that is significant in outer remote islands. It
may also be used to reflect the farmer's pursuit of the leisure goal. Two main family labour scenarios were
QClo.-o.~ ~ 0 :;; ~ • ~ 9•4r~ I I explored:~ ~ ~ ~ ~ ~ ~ ~ ~ $ ~ ~ ~ ~,f 't!- Labour I: 50% reduction in monthly family labour supply to 240 hours (l adult).
Labour 2: Family monthly labour supply of 180 hours (I part-time).
~ ~ ~ ~ g ~ !=> e E e eL~ I The achievement status of goals and the corresponding farm plans generated for the basic model are....,;j.,;,)OO~ __ O_
summarised in Table 13. The labour was varied from 120 hrs/month (one part-time) to 480 hours/month (2
~
;;j::: I
full time people). In terms of goal achievement, the minimum cash and food requirement for home
i ~ ~ ~ consumption is satisfied in all labour levels with the exception that porker requirements for home and social
~~ ~ ~ I consumption at J80 hours. This is not fully met.~ ~~ ~ - w ~ lM ~ A 50 percent reduction in family labour units reduced total cropped area by 12 percent and surplus cash in*~ ~ '.f. • cz! April by 30 percent. As would be expected, reducing the family labour supply not only affects the
achievement of the leisure goal but forces the hiring of more casual labour. The solution also showed that
S· ~ ~ ~ ~ ~ g p p s:> ? ~s;t:·:~.·;~1 !l labour requirements in some months are supplemented by hired labour (a total of 50 hours of hired labouredl',;) \H Q _ Q '. _ ,.:.. .','.::._ is used). With a further reduction in family labour supply to 180 hours per month (in Labour 2 column) there....a "'oJ 10 ,Q,. .Vll .... 0\ :0
were reductions of the total cropped area by 27 percent and no surplus cash was generated at the end of
April. The increased reliance on hired labour, along with a significant reduction in leisure hours, is one of the
~ S ~ ~ iii o 0 & - & :;; k 'rD I I~ ~ ~ ~ ~ ~ *~ ~ ~ *1 I main features of the plan. In Labour 2, a total hired labour of 255 hours is required and none of the monthly~ ~ ~ * ~ ~ ~ ~ *~ ~ ~ ~'~ 't!- leisure requirements are fully met. Most notably, the high labour intensive crops are most affected, with0' 0 co ~ <"Jgo i squash area reduced by about 90 percent.
'"~
A ;;:: Achieved, PA = PartiallY achieved
Minus (-) figures indicate under achievement for specified goals.
Farm 2 =Tongatapu emergent farm
Farm J- progressive, Farm 2 -emergent, Fann 3 - marginal
SP =Surplus
The responses of these marginal fanners to off-farm income implies what other writers (Hau'ofa and Ward,
1980; Sisifa et al., 1993) have noted in that they have "target household incomes". This refers to the
threshold amount of cash that they must strive to obtain to meet their basic and immediate needs (basic living
costs). It is argued that once these modest needs have been met, further efforts at production cease. The
modelled reactions of progressive and emergent farm households are consistent with the findings in this
survey in that civil servants are highly involved in cash cropping. Such farmers have a secured income
source that allows them to finance farm improvements, but those who rely directly on agriculture are not in
such a strong position. This implies that because the family labour supply is in excess of current farm
requirements, there is opportunity for off-farm employment. Off-farm earnings ensure farmers have a more
secured income and thus allows them to invest more on profitable agricultural ventures.
Fannl SP-<:ash Apri (1"$)1
Cropped Area (ha)
Fann2 SP..,..h Apri (fS)1
Area(ha)
Fann3 SP-<:asb Apri (fS)1
Cropped Area lh.)
Table 14: Summary of production and economic effects under different off-farm earnings for the three representative
farms in Tongatapu.
Off-farm· (fS) Ie",l
and 3 showed that the goals were not achieved at both zero and T$SO off-farm income levels. As Table 14
shows the effects on emergent farms were minor compared to marginal farms with the cash and porker
requirements for social obligations and church obligation not being fully met. In contrast to the marginal
fann (Farm3), some of the cash requirements for living needs, church and social obligations were not met.
The porker requirements and leisure were also affected both at zero and T$50 income levels.
200
300
100
180 hrs
3000
720
900
Labour 2Labour!For';' 2AanuaJrequirements
Monthly living COS1S
Yam consumption
Taro consumption
C$SClVa ¢Ol\SUmptlon
Kumar. consumption.
Poiker consumption
Monthly cburchcoslS
Yam eonsllniption
T31'o consumption
cassava consumption
Kumara consumption
Achievement status for goals for variation in family labour supply.
5. Profit maximisation
6, LeisUIe time
3. Risk minimisation
4. Socia/obligations
2. Church Obligations
Coal
1. Home sustenance
Table 13:
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19. Effects of Off·farm Earnings
This analysis is important in explaining the young people migration from the more remote islands, like
Ha'ano to Tongatapu, for further education and employment opportunities, which reduces family labour
available. This implies that when labour is a limiting resource, farmers will give greater priority to home
food requirement. The results also indicate the effects when farmers give greater value to leisure or off-farm
employment relative to time given to agricultural activities.
In Tonga, most farm households have one or more adults who work off the farm for at least part of the year.
Such off-farm income can be an important determinant of the well being of the family. Off-farm earnings,
which include paid employment, remittances and business income, constitute a significant proportion of
household cash income. An alternative to agricultural development, which has seemingly not been
recognised by policy makers, would be to give a higher priority to employment creation in rural areas. Off-
farm earnings are significant in not only reducing the sole reliance on agriculture for a living, but also for
providing capital for financing farm improvement activities. It is therefore important to explore the impacts
of off-farm income levels on goal achievement and reinvestment in agriculture for different farm types.
Various scenarios could be examined, for example:
The results show there was no significant effect on progressive and emergent farm types, with both surplus
cash and the total cropped area remaining constant. The total amount borrowed was T$300 and T$475 per
year for progressive and emergent fanns respectively. For marginal farms, raising the interest rates of 12 and
15 percent caused a 61 percent reduction in surplus cash, but no effect on the total cropped area. The results
indicate a limited use of credit among fann households. This can be attributed to the combination of the low
investment cost for traditional farm production, limited market opportunity, and good access to other sources
of income, such as remittances.
Modelling the significance of church and social obligations
Effects of Credit policies20.
21.
Another production incentive often used in agricultural policy is the provision of credit. An analysis of
credit policy was conducted for two potential situations where the government provides more incentives
through TDB credit lines with lower agricultural credit interest rates, and also where such assistance is not
provided and therefore using a higher interest rates. Concessional credit for farm development purposes
could be represented by adjusting interest rates and the proportion of borrowed funds used for on-farm
investment. The three farm types from the outer islands were used to examine the impact of changes in
interest rate charges on the level of borrowing and on farm plans. The main scenarios examined were
parametric variations of monthly interest rate, from 3 percent to 15 percent.
No off-farm earning.
Restricted off-farm earnings to T$50 per month.
Increased off farm monthly earnings to T$200 per month.
Increased off-farm income to T$300 per month.
Cash I:
Cash 2:
Cash 3:
Cash 4:
The impacts on farm plans for the three main farm types in Tongatapu for different levels of off-fann income
were examined and are summarised in Table 14. Goal achievement was significantly different between the
three main farm types. Progressive (Farm I) showed every goal was achieved, irrespective of the off-farm
income level reflecting the large proportion (78%) of household income derived from agriculture. Farms 2
17
The models were used to explore the significance of church and social obligations on fann household
production by varying the weights attached to the over achievement of objectives. The weights were derived
from the basic models indicating the preferences of the fanner to maximise surplus cash (0.1) once the
18
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The results of the modelling experiments are presented in Tables 1Sand 16. Under scenarios Church 1 and 2,
varying the weights on church goals has a significant impact on the farm plan and total cash surplus. For
instance, in Church 1, if farmers prefer to overachieve on church goals (increase weight from 0.0001 to 0.1),
and give lower importance to cash surplus generation (reduce weight from 0.1 to 0.0001), the system would
fail to meet some of the current monthly cash and porker requirement fully. For progressive farms, the total
cropped area increased by 3S percent, while surplus cash at end of April decreased by 18 percent. In contrast,
in Church 2 where more emphasis is put on surplus cash (0.1) and less emphasis on church obligations
(0.0001), there was a minor effect on the total cropped area, but an increased surplus cash of 8 percent. There
was also a significant variation among farm types in that Church I, the emergent farmer, had a 48 percent
reduction in surplus cash, and a 31 percent increase in cropped area.
Reversing the weight in favour of surplus cash (0.1) would increase surplus cash by 44 percent. For a
marginal farm household the cash surplus is reduced by S8 percent in Church 1, but increased by 178 percent
when the weightings are reversed (Church 2). These differences are attributed to the variation in income
levels among the three groups and the variation in the weights for each farm type in the initial models. A
similar trend was observed with the social obligation goal. More weight on the achievement of social goals
showed differences among production plans of the three farm types, with decreases in surplus cash by 44
percent (marginal), 41 percent (emergent) and only 7 percent in progressive. Reversing the weights in favour
of achieving cash surplus showed a 4 percent increase for progressive farmers, 41 percent for emergent, and,
most significantly, 144 percent for the marginal farm households.
minimum requirements for food and cash requirements ( 0.0001) are met. Models of the 3 main farm types in
Tongatapu were examined using the following scenarios:
Church I: More weight on church obligation (0.1) and less on April surplus cash (.0001)
Church 2: Less weight on church obligation (0.0001) in favour of April surplus cash (0.1)
Social I: More weight on social obligation (0.1) and less on April surplus cash (0.0001)
Social 2: Less weight on social obligation (0.0001) in favour of April surplus cash (0.1)
Leisure I: More weight on leisure (0.1) and less on April surplus cash (0.0001)
Leisure 2: Less weight on leisure (0.0001) in favour of April surplus cash (0.1)
Profit Maximisation: Assume that farmer's prime objective is to maximise cash surplus.
....
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The effect of varying the weights for social and church goals relative to cash surplus were further explored
using an emergent farm type in Tongatapu (Farm 4). Figure I shows the percentage reduction in surplus
cash at the end of the year when the respective goal weights for church and social obligation change. These
figures are compared with the initial model in which the weights on each were set at 0.000 I indicating the
preferences of the farmer for meeting the minimum requirements.
From the data it can be seen that increasing the weights for social and church obligations from 0.0001 to
0.00 I would reduce surplus cash by IS percent and 45 percent respectively. Further increases of social and
church weights to 0.1 would subsequently reduce the cash surplus by 40 percent and 76 percent. Figure 2
depicts the changes in the level of surplus cash for an emergent farm household in Tongatapu when the
weights on profit maximisation are varied while other goals remain constant. The initial weight at the basic
model was 0.01. Further increases in weight up to I would result in a minor increase in cash surplus (ie. less
than 10 percent). Reductions of the weighting on surplus cash also revealed a reduced cash surplus. The
results not only reflect the value of the social and church obligation goals featured in the objective function,
but that changing the importance ofeach would have a significant impact on household income and
production levels. This implies that any variation in outputs, both between the different farm types and
within each farmers' group, may be attributed to the variation in importance (weights) each household
attached to each goal.
The last scenario represents the situation of a profit maximising scenario. It assumes that the prime objective
of the smallholder is to maximise total cash surplus at the end of April. The objective function was modified
to maximise cash surplus after home food requirements and living costs are met. There was a significant
variation among the different farm types in both changes in total crop area, and in surplus cash at end of
April. Under this scenario, progressive farms would reduce root crop production in favour of growing more
squash, and accounts for the 5 percent increase in the crop area and the IS percent increase in surplus cash.
In the emergent farm household, despite increasing the surplus by about 80 percent, the total cropped area
would be reduced by about 30 percent. Production effects include a reduction in root crop production and
increased squash cultivation. The reduction in total cropped area is attributed to market constraints. Marginal
farmers with a profit maximisation objective would not only increase the cropped area by IS percent, but
also would have a three-fold increase in surplus cash.
The result of this analysis not only indicates the significance ofnon-economic goals in the smallholder
farmer's decision making, but it also reflects the limitations ofusing the profit maximisation model approach
to the Tongan situation (the key argument in this research). The findings of this research suggest that the
actual behaviour of smallholder farmers in Tonga cannot be described in terms of a single goal maximising
behaviour. Moreover, the multiple objective goal programming approach provides a more realistic reflection
of actual smallholder behaviour. Variability in the responses expressed by changes in production plans and
surplus cash output is observed between the three main farm types where the behavioural assumptions vary.
Progressive farmers who give more priority to maximising surplus cash in favour of church, social, and
leisure were the least affected compared to the other two farm types.
It would be interesting to consider the results of these analyses to infer the response of all farms of the same
category as an input to a macro-level model.
Working under the assumption that the representative farm "adequately" represents other holdings, the eight
representative models developed in this study was used to evaluate the results of a proposed development
program. This was done by multiplying each representative farm plan and its associated financial results by
the number of holdings it represents to obtain a regional aggregate ofproduction, activity levels and financial
data (eg. surplus cash at the end of the year). The project benefits have been estimated for each island group
on the basis of information from the 1993 Land Use Crop Survey and the categorisation into the 3 main farm
types. According to the Land Use and Crop survey (MAF, 1994b), the total number oHarmers in each region
was estimated to be: Tongatapu (3193), Vava'u (1601) and Ha'apai (968). The relative distribution oHarm
types was estimated from the survey results.
If government were to provide improved technology packages, current food and cash crops might improve
yields by 20 percent. It might also be possible to improve market access for yam and cassava through export
opportunities resulting from market research. The proposed market and technology development program
might require a total annual investment of about T$270,000.
22. Aggregation for macro-policy consideration
The models were also run to assess the significance of the leisure goal. As noted in the model development
phase, the three farm types have different leisure requirements. The effects of varying the leisure goal
weights relative to surplus cash shows that more weight on the overachievement of leisure hours would
cause significant reduction of total cropped area (47 percent) and a 31 percent reduction of surplus cash for a
progressive farm. Farm plan changes were characterised by the omission of squash, a labour intensive crop
for both progressive and emergent farms. In the solution, as expected, the overachievement ofleisure
increases the use of hired labour for all farm types. The opposite effects occur when the weighting is
reversed. Putting less weight on the importance of leisure in favour ofcash surplus would have a minor
effect on progressive farms, but more effect on emergent and marginal farms.
76%73%
0.5
_miiiIi'iiI
0.1
0.001 0.01 0.1
Weights I.Social ICJChurch I0.0001
Effects of varying goal weights for maximising cash surplus in emergent farm household in Tongatapu.
Percentage reduction in surplus cash when varying goal weights for social and church Obligations in an
emergeut farm household in Tongatapu.
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Goal Weight Ifthe project was properly implemented it has the potential to generate incremental surplus cash of 3.3
. million. More realistically there are additional factors such as risk, imports and a time lag involved in
strengthening adaptive research and extension capacities. With a modest target and a more conservative
21
??
....
:8
estimate of40 percent adoption for year I, an incremental cash surplus or revenue of T$I.3 million could be
attained.
23. Summary and Conclusions
Using the GP approach, the representative farm models were used to identify microeconomic supply
reactions to various policy measures. Production and consumption decisions were simultaneously analysed,
permitting an appraisal of adjustments in land use in accordance with farm household goals. In the
modelling experiments, three farm household types were distinguished, according to the resource
endowment and objective functions, to account for different supply responses. Comparing the three different
farm types, it was striking that progressive farmers with a higher resource capacity, better access to markets
(both domestic and export), and with a higher priority on maximising surplus cash, would develop operating
plans superior to marginal farmers. In contrast, marginal farmers were more concerned with their survival
rather than maximising cash surplus. But, given their limited resource base, different personal goals and
preferences, and the level of risk they found acceptable, they generally would behave in a rational way.
The solving of the GP models indicates that some goals cannot be achieved under the desired policy.
Tradeoffs therefore occur due to limited resources. The different models also allow planners to review
critically the priority structure of each farm type in view of the solutions derived by the respective models.
Indeed, the most important feature of the GP model is its flexibility, which allows simulation under
numerous variations of constraints and goal priorities.
Recent analysis of agricultural performance and critiques of Tongan government policies toward agriculture
not only identified the constraints on agricultural production but also indicated farmers' likely responses to
policy changes. The modelled effects of different policy measures confirms that market development
instruments, improved technologies and increasing farmer motivation can have a substantial and positive
impact on farm revenue and commercial development. A change in technology, either through improved
cultivars or improved management, could have a strong impact on the production structure, as shown by
farmers being able to meet their food and cash requirements with less land. This result emphasises that
access to markets, and having a "commercial mentality", are the prime influences in farmers determining
their production options. The result showed that social and church obligations, and leisure requirements, also
have significant effects on land use decisions of emergent and marginal farm households even though these
may have a negative impact on farm revenues. Varying the weighting on these goals in favour of a cash
surplus, or profit maximisation, clearly increases the cash surplus. It was also evident in these findings that
Tongan smallholder farmers are not producing as much as they are able with their existing resources. This
suggests that policies should concentrate on improving market access and getting the prices right.
Increasing landlessness has resulted in more people being available for agricultural labour and employment
by those households with land to develop. There is evidence of a lively labour market existing in the villages;
some respondents asserted "hiring casual labour is not a constraint but having the cash to pay them is the
main problem". Nevertheless, it is important to emphasise the substantial potential to generate employment
in the smallholder agriculture sector. Given the proper incentives, including the development of improved
production systems allowing for sustained intensified production, the agricultural sector appears to offer the
best prospects of any sector in Tonga of providing employment to match the potential growth of the
workforce. For example, the successful development ofthe squash industry has significantly increased
demand for hired labour and increased wage rates during the squash season.
The increasing migration to urban areas in response to economic and social pressure for education,
employment and the prestige of urban living, plus a lessening attachment to the traditional village lifestyle,
are indicative ofcultural and economic trends in Tonga. These are expected to continue. Increasing
migration puts more localised pressure on the land available for cultivation, which results in more intensive
use of land, reduced fallow and increased reliance on fertiliser to offset the nutrient depletion of soils. The
problems also further impact on cropping patterns. As some respondents in Tongatapu pointed out, "we have
to change our croppingpattern, because we no longerfallow landfor yam, therefore wejust rely more on
taro, cassava and sweet potatoesfor our staplefoo(/'. It is suggested the Government should consider
institutional development of the outer islands, improved support services, education and off-employment
opportunities to retain locals and reduce migration. An internal immigration policy is also an option to
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reduce competition for land especially in Tongatapu, which already has a high population density ( 259
people per \an2).
While the emphasis of this research has been on the creation and development of individual holdings, it may
be advantageous to encourage farmers' groups and co-operatives. Promotion of small farmer organisations
that vertically integrate production and marketing may strengthen income gains and reduce income
disparities among smallholder farmers. Farmers' groups are currently operating, especially in Vava'u and
Ha'apai, but on a basis of labour sharing ventures. However, promotion of export growth, and collective
production should be encouraged to enable small-scale farmers to capture the benefits of large-scale
marketing and persistent economies of large-scale production. Co-operative and farmer group arrangements
may also enable better access to credit and other complementary inputs that are essential if farmers are to
adopt new innovations that will raise their productivity, output and incomes. These self-managed farmer
organisations might ultimately take the form of co-operatives, depending on the key limiting factors in the
provision of these different inputs and services in the local village community. One reason why farm
organisations are necessary is that the costs ofdealing with a large number of small farmers is very high. By
developing self-managed farmer organisations, farmers can buy inputs in much larger quantities at a cheaper
price, and acquire larger group loans, with lower bank service costs per farmer. Farmer organisations are also
necessary to increase the participation of rural people in efforts to influence agricultural policy and to
articulate the needs and problems of the farm community to the agricultural service agencies.
Increasing export production from the agricultural sector is regarded as the key factor for the growth of the
Tongan economy. The economy urgently needs enlarged foreign exchange earnings. The cash income of
farm households needs to be increased to stimulate industrialisation. The increasing commercialisation of the
semi-subsistence farms is an important requirement for increasing production with a limited land area. In
Tonga where markets for land and capital are not well developed, pricing instruments appear to have limited
influence on resource allocation. Market and institutional development are therefore the required
instruments. The market for the farmer must be enlarged. At the same time, the efficiency of the marketing
organisations needs to be improved. Since a large proportion ofthe consumers of agricultural produce is
within the agricultural sector, it will be difficult to enlarge the domestic market rapidly. Increasing the export
of agricultural products will therefore be an important strategy for enlarging the market for the subsistence
farmer.
Based on the findings from this study, given appropriate types of improved technology, supportive
agricultural policies (research and extension, market, land tenure, education, etc), and appropriate incentives,
smallholder farmers can simultaneously pursue the goals of increasing national agricultural production and
securing increased rural welfare. Fleming and Hardaker (1995 pp 47) noted that the Tongan experience with
vanilla, squash and kava indicates that finding the right products to supply to the right markets is not easy.
But, if it can be done, the rewards can be great. However, the sustainability performance of the agricultural
sector depends on both how long the niche markets for these crops remain open and profitable for Tongan
farmers and the success of efforts to diversify agricultural products and exports to other markets. If the
momentum continues long enough, and if sufficient new export crop opportunities are available, the loss of a
single market commodity will not be serious enough to stop the momentum for development that will have
been built up. Increasing commercialisation requires modification of farmers' objectives towards greater
priority on profit maximisation. It also requires improvement in the ability of semi-subsistence farmers to be
able to manage the uncertainties and risks that come with increasing commercialisation. For new products
and new inputs to be introduced, the dissemination ofnew knowledge through extension needs to be
improved.
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Economic Analysis and Indigenous Community Development
Frank Scrimgeour and Svetlana Bohorova
INTRODUCTION
The challenge
There is an increasing need for a better understanding of the concept of sustainability in order
to inform the practical implementation of sustainability-targeted policies. A wide array of
literature focuses on the meaning of sustainability, as interpreted from ecological, economic and
social points of view, and leaves us with little overall perception of what the purpose and
function of "sustainability" really is. Each point of view is valuable, as it focuses on the
characteristics of a specific system (nature, tlle economy and tlle society, respectively). Each
interprets sustainabiIity of the surrounding environment differently, and thus provides a
different set of valuation criteria for the same process and outcome that we call"sustainability".
However, the three systems can not be dealt with separately, since they are naturally
interrelated witll each other, which suggests that the interpretation and valuation of
sustainability can not be limited to only one of them. Therefore, tlle challenge is to understand
each system's approaches to the characteristics and valuation of sustainability and to formulate
a more complex and integrated framework of analysis. The multi-approach interpretation of
sustainability would enable evaluation criteria selected from one system to complement criteria
from the other systems, without compromising their individual strengths. This makes the
concept of sustainability easier to understand, to evaluate and to implement at indigenous
community levels. To this end this paper evaluates the criticisms of conventional economic
analysis and tlle claims of ecological economics as guides for useful economic analysis.
CONVENTIONAL ECONOMIC ANALYSIS
The shortcomings
The conceptual framework of mainstream (neoclassical) economics has received a great deal of
criticism regarding the scale and scope of economic analysis and its applicability to tlle solving
of ecological problems. A set of the most frequently identified shortcomings includes issues
regarding optimization rules, productivity and growth estimates, production function and
substitutability among factors, savings rules, and in general, an input - output analysis which
focuses on efficiency in a closed economic system, and disregards tlle ecological costs of
attaining such efficiency.
The conventional representation of the economy (the circular flow model of incomes and
expenditures), as well as the quantitative estimate of the performance of the economy (the
Gross or National Domestic Product) suggest that the economy is viewed as a closed system,
concerned with the allocation of capital and labour as inputs into the production process, with
tlle one and only goal being to maximize the production capacity of the economy. Thus, tlle
production process is subject to the capital and labour endowment constraints, and it fails to
address the underlying physical context of the economic process.
Within that limited system, man-made capital and natural capital are considered to be
substitutes!, which suggests that the limits to the utilization of natural capital (i.e. resource
scarcity constraints) could be augmented by achievements of technological irmovation, and
therefore, there is no direct need to regard natural capital as a separate production factor. The
goal is to maintain total capital stock2, even though this could mean more of one type of capital
and less of another (since they are substitutable). As long a total capital stock is maintained, a
flow of services will be generated in the economy, leading to economic growth that stems from
the substitution of man-made for natural capital, or indirectly, from exhausting natural
resources.
The concept of growth is criticised on the grounds of its unaccounted trade-off witll
environmental conditions, and the creation of well-being based on quantitative measures
(money) ratller than qualitative identity (natural assets, societal and cultural values, etc.). The
goal of economic production is tlle achievement of growtll, due to its beneficial effects on
wealth creation and general well-being. Increasing economic growtll is thus linked to well-
being of individuals in tlle society, arguing that as more is produced, more income is generated,
therefore there will be greater overall desire to invest in minimising the ecological costs of
production. This interpretation of the effects of growtll is also dependent on how tlle
performance of the economy is measured (i.e. GDP or GNP). Such measurement approaches,
however, fail to measure the importance of social issues, such as poverty alleviation, income
redistribution, and the concept of sustainable development, tllerefore, the interpretation of well-
being is believed to be mechanical ratller than conceptual.
All of the above sounds convincing when the economy is regarded as a dosed, self-generating
system of incomes and expenditures (saving and investment), where "rational" human
behaviour would lead to optimization and minimizing tlle cost of achieving efficient outcomes.
But the problem is that tlle economy is not a closed system, since it requires inputs from tlle
environment and it also needs the environment to dispose of wastes. This suggests tllat the
optimization behaviour of the economy is dependent on how efficiently the required inputs are
utilized and accounted for and how effective the process of waste disposal and accounting is
likely to be. Conventional economics has gone as far as subtracting depreciation of natural
capital from total investment in the economy.
Another significant criticism that conventional analysis has received is in tlle area of measuring
the value of natural assets. The conventional approach considers price to be a function of
scarcity, suggesting that tlle more a resource is depleted tlle higher its price and the greater the
incentives to produce a substitute. There are two main areas of concern here - one, how
representative tlle price of tlle resource really is in terms of capturing tlle input values of the
resource, as well as tlle number of non-use values and other ecological costs implied in the
process of resource dislocation3; two, how certain can the substitutability potential of man-made
capital be in the future. The former suggests tllat if the price is not correctly estimated to include
botll the economic and ecological value of the resource, the level of scarcity reached at "high"
market prices would actually stand beyond the regenerative capacity of tlle renewable resource
or the carrying capacity of tlle non-renewable resource. In otller words, even high market prices
could fail to secure sustainability.
1 This is the base of the idea of "weak" sustainability.
2 The total capital stock includes man-made capital, human or social (cultural) capital and natural capital (including
both renewable and non-renewable resources).
; Does it include ecological costs of extraction, or simply the physical cost of extraction, in the case of non-
renewable resources?
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The latter concern identifies the problems of uncertainty regarding the limits to what can be
substitutable, since preferences and technology will not be the same across generations, and
therefore, the substitution relationship between man-made and natural capital in the distant
future is unknown. This is also linked to the lack of a framework for interpersonal utility
comparisons within a time period of generation, which restricts its intergenerational
applicability (since utility formulation would be based on assumptions about preferences,
incomes, technologies and scarcities far into the future).
Another conventional approach tool of economic analysis is "cost-benefit analysis". The net
present value of the stream of discounted net benefits is the main criteria for decision-making,
and it has proven to be a practical approach to choosing between different options for resource
use. The criticism arises from the ambiguity in choosing the appropriate rate of discount, as
well as from correctness in providing a quantitative estimate of streams of costs and benefits
associated with the resource. The rate of discount represents the opportunity cost of using
resources at present rather than in the future, and provides the link between generations within
the analytical framework. The problem is that each resource would have a different opportunity
cost, and these will be estimates based on discount rates in prevailing present markets. The
absence of knowledge about future opportunity costs would imply that the discount rate could
be subject to present resource use bias, i.e. reducing opportunity costs for greater present net
benefit.
There are also limitations as to the actual cost and benefit figures used. Ecological and non-
market value costs (including opportunity costs) of the resource may not be included in input
cost figures, which could generate a misleading figure of the real net benefits of resource
utilization. In other words, even though the costs to an industry are such so that positive net
benefits and high internal rates of return are achieved, the overall cost to the society might be
prohibitively high for an industrial project to take place. On the side of benefits, when market
returns are at stake the benefits are easy to calculate. However, when markets are missing, and
non-market use of the resource is estimated, there are constraints as to the correct estimates of
the willingness to pay of individuals in terms of compensation for preserving the specific
environmental status quo.
Some of the criticism of conventional economic analysis lies in the dimension (time, scale and
scope) of its approaches rather than its quantitative models. The arguments follow from the
ir.ea that conventional approaches fail to value space, time and specific resources, and more
specifically they try to analyse historical, social and spatial unfolding according to an abstract
"value form", i.e. capital. Capital reduces the characteristics of a specific resource to only a
market value. No importance is given to the transformation process of the specific resource and
the spatial conditions under which it was produced. Thus, resources are compared in terms of
their specific monetary values even though they are extracted and produced under completely
different spatial conditions. This suggests that the heterogeneity of physical transformation in
real space and time is omitted by the capital approach, which focuses on some generalized
resource "valuation" in homogeneous market settings.
The world market is believed to create an artificial "average" spatial condition, where the
particularities of spatially bound production and consumption are not considered. This could
lead to the loss of value of the resource within a specific space, since the valuation is based on
the overall demand rather than on local, regional or national particularities. Since all energy and
matter transformations are measured by flows of money, they can only be differentiated
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quantitatively within this monetary space rather than according to their qualitative physical
(spatial and temporal) and social particularities, in which terms ecological change will be felt.
On the other hand, the process of profit creation (growth), measured in unit terms, abstracts
from the complexity of the transformation process and from the use value in specific human
and ecological contexts, as well as it compresses the notion of time in economic activity (the
principles of optimization). In general, the claims are that neo-classical models are developed
within an economy with no space and time, and thus it has little theoretical relevance due to the
clear abstraction from real world.
The criticisms point to one underlying concern - the achievement of economic efficiency within
a framework of sustainable utilization of resources. This is directly linked to the definition of
both economic space and ecological space and their interactions. The efficiency in the former is
given its own merit under conventional economic analysis. The sustainability goal of the latter
is also considered as a crucial neceSSity within the boundaries of its own space. Since economics
and ecology interact, the "closed" approaches of conventional economics and ecology will
always be criticised. This suggests that a conceptual link between both is lacking, which is likely
to change the "closed" definitions of each space, and provide the framework for an integrated
approach towards economic efficiency and ecological sustainability. In other words, the
behaviour of individuals within their economic space should be seen as dependent not only on
"market signals", but also on some knowledge about the carrying capacity of the surrounding
ecological space which should be identified as a constraint to human actions.
The strengths
Conventional economic approaches are useful means for analysing human choices, especially
behaviour towards income generation and expenditure decision-making. The simplification of
most of conventional models, even though criticised as not being representative enough of real
interactions between the analysed variables, gives a clearer idea of quantitative correlations (or
their inexistence) between different factors of economic life. However, since quantitative results
are based on qualitative assumptions, economic outcomes should not be seen as exhaustive
facts of reality, as much as indicators of underlying relationships and directions for policy
decision-making.
Human behaviour is affected by a set of factors, such as cultural and social identity, knowledge,
beliefs, and subsistance, where the latter is based on income and expenditure flows. Thus, in a
way, the economic analysis can only capture a portion of the "rationality" of individual
decisions towards consumption and expenditure, and thus, economics can not easily provide
the answers to complex sociological relationships between people. Market systems of exchange
are concerned with the quantity of goods circulating in the economy and the ability of
individuals to purchase them. Thus, economics informs certain human choices much more than
others.
The optimization models used in economics could prove effective in constraining present needs
in order to ensure future generations needs. This implies a trade-off between consuming today
and investing for future gain, and thus postponing consumption, which allows the growth in
regenerative capacity of the specific resource. In theory, a carefully designed sustainability
constraint in an optimization model could provide for intergenerational equity and sustainable
resource allocation. In practice, however, sustainability is subject to a number of non-market
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values, which make it an ambiguous constraint. The question however is whether a sustainable
outcome is necessarily efficient and vice-versa.
A general capacity enhancement of the economy is represented as a subset of means that
enhances the substitution of man-made capital for natural resources - technologically, by
increasing human knowledge, or by policy changes and institutional innovation for more
rational resource use. This concept stresses the idea of the need for reduced resource use, which
can be compensated by technological innovation, and in a way suggests a weak substitutability
between the two, different from the strong substitutability concept between man-made and
natural capital represented above. It also attributes importance to the role of human capital in
educated decision-making regarding the surrounding environment and intergenerational
equity issues.
The idea of irreversible dependence of the economy on the surrounding nature, and the
increasing resource consumption and waste production, has expanded the field of
contemporary economic activity to include the human behaviour towards valuing the
environment. The criticisms in this area have been again concerned with the inability of
economics to quantify a qualitative asset (e.g. nature and its services). But, everything is worth
something to an individual, even a free good is worth no money, but some satisfaction to the
individual. Therefore, ecological assets have a specific value to each individual, as well as to the
society in general. However, if this value is not identified or captured it can simply lead to the
depletion of the ecological asset. The problem is thus rooted in the mechanisms for valuing
nature in a way to stimulate behaviour.
The concepts of resource stocks and flows are important in economic and ecological analysis.
Resource stocks are directly linked to ecological measures of carrying capacity or limits to
resource use. The growth rate of stocks, i.e. flows, provides the input needs for an economy's
production. Thus, if demand for flows increases this would eventually compromise the level of
existent stocks, i.e. future availability will be affected due to increasing current use. However,
the main operational principle for sustainable economic activity is to keep capital intact. Thus, if
stocks represent nature's capital or productive wealth, sustainable consumption of flows will be
based on a "constant capital rule", meaning that the generated flows of services are dependent
on the growth potential of the natural capital, rather than its utilization and depletion4. This
implies the need to either reduce flow consumption to sustainable (reproducible) levels, or
increase reproduction potential (e.g. through the use of genetic engineering).
Strictly ecological measurement of the carrying capacity of the environment or the growth rate
of a renewable resource may not send the Signal to society to reduce activities that negatively
affect the ecological asset. But if these indicators of ecological performance are linked to an
economic "signaling mechanism" (e.g. price) then people may choose not to drive cars or buy
wood burners since the price of such goods may be too high. Thus, economic quantification
may be appropriate as it will be based on ecological information.
This is also linked to the estimates regarding the costs and benefits of a specific decision that
includes an ecological asset. Since markets are missing, price structures are likely to fail in the
4 This is also the idea behind the Hicksian definition of income - the maximum amount that can be consumed
without eventual impoverishment, i.e. it is the income derived from the growth rate of natural capital and can be
consumed without depleting the stock).
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attempt to capture the value of the resource. Non-market valuation techniques5 are in this sense
crucial for estimating a value figure (both use and non-use values) of the meaning of an
ecological asset. Thus, costs and benefit figures are likely to include a qualitative interpretation
of an asset, based on actual or intended human behaviour. And again, since everyone is
inclined to identify and value resources differently, the aggregate value of the resource should
not be overwhelmingly understood as the "right" or "wrong" value. It should simply be
considered to be a qualitative estimate of worth, which gives an idea of value of the relationship
between the society and its surrounding environment6.
Moreover, the nature of economic analysis is to include dynamic assumptions, based on
relationships that change over time. This gives the advantage of linking past relationships to
current outcomes and it also provides the grounds for estimating future effects and formulating
policy decision based on that knowledge. Therefore, in an integrated framework, economics
could be a crucial link between changes in the ecological system and their effects on changes in
human behaviour and thus the economy, which will impact the decision-making criteria for the
effectiveness an efficiency of policies.
The adaptation of optimization techniques to include sustainability constraints could be an
effective way of identifying and measuring dynamic relationships between human behaviour
and ecological limits. Thus, a use of a specific discount rate is likely to be linked to policies and
actions consistent with prevailing ethical judgements about intergenerational equity.
In general, economic analysis is a well developed set of mechanisms that if adapted could
provide the means for an integrated valuation of sustainability. Failing to understand the basic
"closed-system" functions of economic forces would only increase the degree of criticism that
the field receives rather than stimulate their applicability to integrated tasks for the solution of
"open-system" problems such as sustainable development.
ECOLOGICAL ECONOMICS
The concept of ecological economics
The framework of analysis of ecological economics is based on challenging the shortcomings of
conventional economic analysis, while providing a greater emphasis on underlying
characteristics of the ecological system. The core of ecological economics focuses on the fact that
the economy is a subsystem of the global ecological system, and as such they interact with each
other. In this sense, the economic system is not a closed one, however its limits are drawn by the
carrying capacity of the surrounding environment (the notion of spaceship earth and its finite
ecosystem), rather than the limits to capital substitutability and growth generation. "This means
that ecological economics goes beyond the normal conceptions of scientific disciplines and tries
to integrate and synthesize many different disciplinary perspectives, by focusing more directly
on the problems, rather than the particular intellectual tools and models used to solve them,
and by ignoring arbitrary intellectual turf boundaries" (Costanza, R., et aI., 1991; p.1).
5 Some examples: valued effects on production, and on health; defensive or preventive costs; replacement costs;
shadow pricing; travel costs; wage differences; property values; proxy goods; willingness to payor accept
compensation determined by direct questions (contingent valuation) or at an experimental market.
6 The idea here is that a resource valued highly in one geographical region would be based on its imporlance to the
society - meaning that resource value may not be subject only to the underlying opportunity costs of scarcity, but
also to cultural and religious identities that will increase the "worth" or "value" of the resource (which is different
from its price).
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While conventional economic analysis is rooted in the "rationality" of human behaviour,
ecological economics concentrates on the value of natural capital, based not only on its
utilization as an input in the production process in the economic system, but also on many other
non-use values7 that if harmed or depleted, would delete the unique services of ecological
systems. This suggests that when measuring natural capital per se, both economic and ecological
variables must be considered. This approach is given the name of "strong" sustainability, as it
establishes that natural and man-made capital can only be complements and not substitutes,
since the flows from each surge from different stock structures (the former representing the
stock of natural resources; while the latter being an aggregate of capital, human and natural
resources) and therefore they should be valued differently. The idea behind treating nature
separately is related to the belief that man-made capital fails to adequately compensate future
generations for ecologicallosses8.
Moreover, natural rather than man-made capital is believed to be the binding constraint on
human welfare. In order to keep the natural capital balanced (i.e. non-declining), and provide
for constant welfare, the use of non-renewable resources must be replaced by renewable
resources. This makes the two types of resources operate as substitutes within the natural
capital definition, rather than assuming that natural capital per se and man-made capital are
substitutes (which is the case of "weak" sustainability approaches). In this context, economic
growth, which is believed to not be sustainable indefinitely due to an increase in quantity,
should be differentiated from economic development, which is concerned with the
improvement in the quality of life without necessarily compromising sustainability, since the
quantity of resources consumed is not necessarily increased.
The role of the economy as a subsystem is interpreted in terms of its potential to transform
energy and matter from the environment in a one-way fashion, which process is known as
"throughput" in the ecological economics literature. This one-way interaction between the
economic and ecological spaces is the base for irreversibility concerns to the limits of resource
use. In other words, the size or speed of throughput directly impacts the materials balance in
the environment (i.e. the balance between material inputs entering the economy and the waste
outputs entering the environment). Therefore, in order to not deplete today's natural capital, the
size (or scale) of the economy should be within the boundaries of the environment's carrying
capacity. In other words, this suggests that economic growth should be dependent on the kind
of technical change that will reduce natural resource use by the economic system.
Ecological economics can prove extremely helpful in providing estimates of regenerative
capacity of resources. In other words, if resource stocks are not depleted in the present,
estimates of the future growth of that stock, and thus the growth in the flow of resources, could
provide the benchmark for estimating future resource values and appropriate decision-making
approaches to resource use. If the ecological side is ignored, the cost of irreversible choices may
be extreme.
Moreover, the sub-system approach of ecological economics looks at the sustainability capacity
of specific resource-intensive industries within the economic system, which are also a part of
larger ecosystems (e.g. forestry). Such industries playa role in maintaining the ecological
balance of resources as well as their purpose to satisfy human needs. Thus, there is a trade-off
7 Aesthetic values, existence values, and option values of both renewable and non-renewable resources.
, The life support services of nature can not be replaced regardless of the price.
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between modifying the performance of such industries in order to achieve a specific ecological
goal, and influencing the economic sphere within which such industries are defined and their
goals are conceptualized.
Another difference between conventional and ecological economics stems from the role
attributed to efficiency, where an efficient solution for a present problem from conventional
point of view could well be unsustainable from ecological point of view. Moreover, the static
values of efficiency and equity that are the underlying factors for the performance of economic
processes should be complemented with more fundamental values, such as the regeneration of
the community and the continuity of human life, i.e. the principle of co-evolutionary
sustainability. The concept of evolution represents a process of change in a complex system
through a selection of transmittable traits, which could be either genetic or cultural, but the
main thing is that it is about a dynamic and adapting non-equilibrium system (Costanza, R. et
aI., 1991). Since efficiency and equity are strictly related to interactions within the market space,
a range of environmentally relevant social interactions are not likely to be fully captured. In
other words, "social forces are among those that influence transactions (market or non-market
ones) and social empowerment in the form of formal or informal 'counter-veiling power' is to
be considered in an institutional analysis of economy-environment interactions" (Opschoor, J.
1996; p. 334).
However, the general belief is that not all natural capital is likely to be, or can be, preserved,
and the focus should be given to identifying "critical" natural capital. This sounds like a
compromise between the efficiency forces of economics and the preservation goals of ecology,
and it provides the space for ecological economics to identify selection criteria for efficient
preservation, or sustainability.
The space/time (and distance) arguments are a focal point in the ecological economics debate.
Both factors are important since they represent the underlying characteristics of the
transformation of matter and energy in the process of production. The homogeneity of the
world market and its products as represented under conventional economic approach allows
for the formation of a form-specific spatial and temporal social system, through the production
of material structures and immaterial norms, which abstracts from traditional and "natural"
spatial and temporal coordinates. This could be interpreted within the framework of indigenous
resource valuation, where the value of the indigenous' "natural" space is determined by using a
"material" way of space abstraction and valuation.
Time and space are related to the irreversible character of material and energy transformations,
which depends on the degree of complexity and diversity of the ecosystem (i.e. the rate of
entropy production). Ecological economics thus focuses on the entropy process and the
dimensions of this irreversible process. Scarcity of resources would imply high opportunity
costs of their use. However, the rate of entropy production can never be reduced to zero.
Moreover, ecological economics. interprets sustainability within a broader, systems-type
perspective giving importance to the ecosystem's quality, resilience9 and health, and their
combined ability to withstand stress. The idea is that human health and welfare depend on the
capacity of nature to restructure wastes into resources. In other words, the limits to human
9 Resilience is an ecosystem property that represents the ability of a system to maintain its structure and pattems of
behaviour in the face of disturbance. This is a dynamic approach to ecosystem behaviour, which is different from
an ecological path of stability. Thus, a system is sustainable in an ecological sense it if is resilient.
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activity are associated not only with the regenerative capacity of natural resources, but also
with the availability of"sinks" or ecosystem functions to assimilate the economy's emissions.
The base for contradictions between economics and ecology lies in the concept of surplus (profit
or growth). Toman, A et aL (1998) note that conventional measures of economic welfare or
surplus do not seem to adequately capture important dimensions of sustainability, such as
social equity, or other values that are difficult to express in monetary terms. These measures
also seem to fail to attribute limits to growth, which are based on the limits of substitution
capacity between man-made and natural capital and its interpretation.
Economic agents are said to be indifferent to the physical dimensions of the transformation of
inputs into outputs, so long as a profit is achieved that allows them to further invest into the
h'ansformation process for further surplus generation. This is a clear picture of the "abstract
circularity of the economic process and the mismatch between this illusion of a self-feeding
quantitative accumulation and the material realities of this process, e.g. the qualitative
irreversible change in entropy in ecological terms" (Altvater, E., 1994; p. 86). Thus, the logic of
qualitative (ecological) differentiation should complement the economic logic of quantitative
differentiation if ecological change is to be measured.
Proposed evaluation techniques
Some of the attempts to adapt economic principles to ecological within a policy formulation
framework are very briefly mentioned here. The idea is that economic policy analysis should be
improved in order to identify the impacts of decisions at various levels of planning:
• Project level: environmentally and socially adapted cost/benefit analysis - the idea is to
focus on correct pricing of inputs and outputs and the reduction of the poverty gap
• Sectoral level: different pricing policies for different resources; administrative measures
regarding property or resource rights; investment programs involving portfolios of projects
• Macroeconomic level: the need for a comprehensive national accounting approach which
will maximize the net welfare of economic activities while maintaining or increasing the
stock of economic, ecological, social and cultural assets of time; it will also ensure income
distribution and intra- and inter-generational equity
• International level: addressing the impacts of all of the above on global issues, such as
ozone level depletion, global warming, biodiversity loss, pollution, etc; the focus here is on
adapting and correcting approaches to the estimation of uncertainty, irreversibility and time
discounting, which will allow for better mechanisms to allocate resources efficiently and
within the constraints of sustainability)
The project and sectoral level approaches could also be seen as local or regional-type
approaches to problem solving. This increases their degree of integration with locally-specific
factors, such as resource endowments, institutional arrangements and people's participation, by
using the tools of social assessment in investment planning and appraisal (e.g. how social and
cultural cohesion might be affected by particular investment programs.
Macro-level approaches
There is a Widespread agreement as to the limitations of conventional GDP measurement
approaches to capture the ecological cost of resource use or waste disposaL A number of
different suggestions are made as to what could be a better way of calculating the economy's
performance without forgetting its sub-system character and its dependence on the
surrounding nature. The following is a brief list of approaches identified in the literature:
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• Index of Sustainable Economic Welfare - the underlying belief is that consumption of natural
capital should not be counted as income (which is the case of the systems of national
accounts, many project evaluation techniques and balance of payments figures).
• Genuine Progress Indicator - it is an alternative indicator if economic productivity, which
represents a measure of well-being and sustainability, by subtracting general ecological costs
from personal consumption figures (the idea that social, political and spiritual aspects of
human well-being fail to be captured by measures of economic welfare - the inability to
measure theses aspects in quantitative terms shouldn't mean that they are less important
than any quantifyable aspects)
• Indicators of Sustainable Development - the GEeD's framework of pressure-state-response was
further developed by the UN and called driving force-state-response framework. However,
the underlying idea of an integrated approach is the same - human activities affect (or put
pressure) the surrounding environment by changing its "state". Faced with changing
environmental conditions, the society then responds by designing and implementing
policies to monitor activities with negative environmental impacts.
• Environmentally adjusted national accounts - the idea for inclusion of aggregate monetized
values of environmental degradation when calculating economy's growth potential, i.e. the
cost of environmental degradation should be subtracted from measures of economic welfare,
as well as additional information is required for measuring the overall income and output
performance (e.g. inequality and poverty trends; human resource indicators; non-monetary
factors of human well-being)
• Environmentally adjusted net domestic product - which considers estimates of resource
depletion and the monetary value of environmental degradation
• Human Development Index - the idea is to integrate non-monetary elements of well-being
within the goals of development policy (e.g. indices of life expectancy, educational
attainment, per capita income)
• Genuine savings rule lO - makes a comprehensive link between investment in man-made
capital and the value of resource depletion and pollution, by valuing changes in the natural
resource base and environmental quality in addition to produced assets. H the economy has
a positive rate of savings (i.e. S>O), this suggests that investment in man-made capital is
likely to exceed the combined costs of resource depletion and pollution, which means that
the economy is "weakly" sustainable. However, negative rates of genuine saving must lead,
eventually, to declining well-being.
Micro-level approaches
These could be interpreted as approaches focusing on the ecological characteristics of a
particular resource, or focusing on the local or regional level of project evaluation and policy
implementation. The emphasis of the evaluation techniques is mainly on the carrying capacity
of the resource, and particularly on the two essential functions of the environment: the source of
inputs and sink for outputs (or wastes)
10 It is mainly referred to as a flow measure of economic activity, rather than as a stock measure of environmental
resources, produced assets and human resources.
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• Life cycle analysis - it h'aces the environmental effects of a product from its origins
through its consumption, and disposal or re-use
• Input-output analysis - it traces inter-industry exchanges within a regional economy
• Measures of unsustainabilitlj - such as indicators for biodiversity loss, or levels of water,
soil or air pollution
Ecological footprint analysis - Canada, Sweden and New Zealand - associated with
sustainability-oriented educational programs to reduce resource intake and thus reduce
waste generation
• Maximum sustainable yield - a quantitative approach to the balance between harvesting
and regeneration rates for renewable resources
• Safe minimum standards (Ciriacy-Wantrup) - the concept of an ecologically "critical" zone
in renewable resource management, which exists when a further decrease in flow cannot
be reversed economically under present foreseeable conditions and the avoidance of
irreversibilities is unlikely .
• Comparative benchmarking - where a set of performance indicators are compared with
other communities of similar population size, density, ethnic mix, natural resources
endowments, etc.
• Trend analysis - where the community performance is compared across time
• Local self-reliance - where the focus is on the wealth that the community can generate if it
efficiently used the local human, capital and natural resources for capacity-building,
based on income flows and ownership patterns to benefit local industrial and household
community life
• Second-best world approaches - eco-tourism and wilderness projects; value-added
production schemes; job growth in the service sector in a sense so that this is likely to
lead to declining job creation in the extractive sector
• Identification of indicators of the components of the local environment vs. interaction between the
components - where the interaction between the different components is considered as
crucial as the process of selection of the indicators.
The main idea behind each of these approaches is linked to the characteristics of a source/ sink
framework within a given micro-level of analysis (e.g. region, community), since at this level it
is practically (as different from quantitatively) easier to identify the balance between these two
functions measured from the point of view of the community's economic activity. A better
knowledge of the stock and biophysical flows of local resources is likely to stimulate a more
careful and sustainable pattern of use.
DISCUSSION
Sustainable development establishes a goal or objective for economic analysis. It should be
viewed as a dynamic process of change and adjustment between human and natural
relationships, rather than as a stable set of criteria for evaluating equilibrium conditions and
economic efficiency. This suggests that approaches regarding the understanding, valuation and
measurement of sustainable development would provide guidance rather than quantitative
facts about the direction of such dynamic relationships.
An integrated approach is clearly needed to address economic development within ecologically
sustainable limits. Both conventional and ecological economics have their respective strengths
in analysing problems, but the level of integration between the two would be crucial for solving
actual problems and providing the guidelines for sustainable directions for development. This,
in a way, explains the recent focus towards policy-relevant indicators of progress, where
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economic aggregate figures and pre-established indices of performance are analyzed within a
set of social, institutional and environmental factors. In this framework, the challenges to
economic analysis (e.g. measurement and aggregation of non-economic figures of development)
are approached from ecological and social perspectives rather than trying to correct for failures
within the economic field of analysis.
Because present needs are the concern of conventional economics, while future needs is more
the focus of ecological economics, an integrated approach would imply some established
grounds of compromise, or in other words it has to identify the least cost trade-off between the
goals of the two disciplines. This could mean that some economically efficient solutions may not
be sustainable, while some tasks for ecological sustainability may not be economically viable or
efficient. How effectively such trade-offs can be address depends on another crucial factor that
both conventional and ecological economics seem to pay little attention to - the role of human,
social or cultural capital, the institutions that represent it, and its association with both the
economy and the environment.
Within an integrated framework of analysis the focus will be on the relationships between
various forms of environmental damage and human health, econoII).ic productivity and human
amenity values. This, in theory, sounds like a good way to correct for "closed" measurement
approaches, but in practice it could be a very lengthy process, in terms of identifying:
correlations between specific indicators and their real life attributes; aggregation approaches;
standardized evaluation procedures of the change that each indicator is likely to represent; an
interpretation, as to the direction of progress, for each indicator. Therefore, the theoretical and
conceptual benefits of an integrated approach to sustainable development should be carefully
included within an analytical framework that allocates weights to each particular indicator.
In general, no matter how integrated a framework of analysis is likely to be, the underlying
measurement approaches are the crucial feature of the framework's practical implications. Since
environmental and social aspects of development are difficult to measure, a quantitative figure
of development towards sustainability would simply provide a guideline to the direction of
changes rather than an exact measurement outcome of a careful integrated analysis. But as long
as environmental and social issues are accounted for and their valuation is based on local or
regional participation, the scale and scope of an integrated framework would be able to offset
some of the quantitative shortcomings. In other words, an integrated framework of analysis
towards sustainable development is a mix of not only the boundaries of economic and
ecological space and the social identity with both, but it is also a way of qualifying the
quantitative results.
A broader understanding of sustainable development requires broader measures of
development (social, environmental, and economic) and their respective relationships.
Economic methods are concerned with the maximization of human welfare within the
constraints of existing capital stock and technologies, which makes growth, equity and
efficiency the main objectives for sustainable development. On the other hand, ecological
approaches are concerned with the preservation of the integrity of ecological subsystems, which
leads to the stability of the global ecosystem. Their objectives for sustainable development are
related to ecosystem integrity, carrying capacity, biodiversity, etc. But there is one more
interpretation of the role of sustainable development, which is given by the field of sociology,
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where the patterns of social organization11 are crucial for the process of sustainable
development. Its objectives focus on empowerment, participation, social mobility, social
cohesion, cultural identity and institutional development.
In general, sustainable development faces a set of conceptual and practical challenges. Given
that a wide array of "sustainability" interpretations exists, each representing a different point of
analysis as to the focus and relevant interactions, it is a very difficult task to adapt such broad
concept into real problems and solutions. A more comprehensive approach is needed to
understand each point of view and establish an integrated approach to analysis. In other words,
in order to practically implement sustainable development, the concept of sustainability should
be seen as a set of factors that impact on human health, productive assets, and ecological
functions, each contributing to the direction of development. Therefore, it is the direction of
sustainable development, rather than its "right" definition that matters in practical (or
operational) terms.
THE FRAMEWORK OF INDICATORS FOR SUSTAINABLE DEVELOPMENT
It is clear that there are limits to the ability of economics, ecology or sociology to conceptualize
and measure sustainability from their specific points of view. Each of them contributes to
formulating a general picture of necessary approaches to dealing with the interactions of the
economy, the environment and the society. An example of such a generalized and integrated
approach is the Indicators of Sustainable Development, which combine the theory of each of the
above disciplines with their practical implementation. Rather than focusing on definition of
sustainable development, the Indicators provide a mechanism for determining the direction
towards sustainable development, and this direction is directly linked to what constitutes the
limit to sustainability as viewed from the point of view of economics, ecology and sociology.
The Indicators are structured within a Driving Force-State-Response Framework, which includes
social, economic, environmental and institutional aspects of sustainable development, and more
specifically their definition and applicability. The Framework is represented as a matrix with
the three types of indicators ("driving force"12, "state"13 and "response"14 indicators) aligned
horizontally and the different dimensions of sustainable development arranged vertically. Even
though the indicators interact with each other in practice, the Framework's goal is not to
establish causal relationships between them, but to conceptualize and put together the most
important pieces of the sustainable development puzzle, in order to identify the correct
interpretation of progress towards achieving sustainable development (Refer to Appendix 1 for
more information on the Framework).
The idea is that since a correct measurement approach for sustainable development is non-
existent, the categories within the framework that correspond to each indicator can approximate
the means for measuring progress or directions towards sustainable development. Thus, the
11 Social organisation includes people as social actors; the social contracts governing relationships within a given
community, or between local users and remote stakeholders; cultural identity and systems of resources
entitlements; institutional frameworks and enforcement mechanisms; producers organisations; labour-exchange
networks; value and belief systems (Cemea, M., 1994).
12 These represent the social factor of sustainable development analysis, i.e. human activities, processes and
patterns.
13 These represent the ecological characteristics of sustainable development.
14 These represent the economic approach to sustainable development, i.e. policy options to changes in the "state"
of sustainable development.
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Indicators should be viewed as tools that are subject to constant adaptation according to the
national decision-making process, which is determined by specific national objectives and
targets.
This suggests that the usefuIness of indicators lies in their dynamic nature, i.e. their ability tci
point to changing trends and relationships in a concise and easily comparable across time and
conununities framework1S. They link the numerical attributes of economic methodology with
the more scientific interpretation of ecological and sociological factors that are integrated within
the numerical representation. Even though, the Indicators could prove to be a lengthy, costly
and biased process of generating the necessary information, they certainly have the
evolutionary ability to represent progress towards pre-established targets and goals. The focus
is on identifying current urgent problems and their solutions through policy implementation,
given the underlying set of indicators' performance.
Another strong point in support of the Indicators framework is its transparency and fleXibility
in the micro level. In other words, the Indicators can be adapted to measure the directions
towards sustainable functioning of small communities by integrating the community's economy
to its surrounding environment16 and the specific cultural and social values of its population,
Le. the specific conditions, activities and priorities for sustainable development. This proVides
the means for local level integration into the national decision-making process, as well as it
attributes different weights to different communities, where the strengths and weaknesses of
each community are clearly identified within the national sustainability goal. Therefore, the
Indicators underline the very important role of community development in the formulation of
national directions towards sustainable development. Thus, given the underlying micro
characteristics of a particular region, indicators could be chosen according to national priorities,
problems and targets.
The initial implementation of the Indicators would help understand the underlying economic,
ecological, social and institutional characteristics of a specific conununity, region or nation. This
understanding will be the key to the future expansion of the potential of the Indicators in
decision-making - the ability to generate highly integrated indicators that explore the
relationship among the variables and allows for causal analysis and early warning of wrong
directions towards sustainability. The greater integration of the indicators would allow for a
more consistent international comparison of standardized concepts and classifications of
indicators. The idea of Indicators is still in its initial stages and a lot needs to be done in order to
make them conceptually and methodologically well founded tools for policy formulation for
sustainable development.
CULTURE, ECONOMICS AND SUSTAINABILITY
Much has been written about the necessary economic and institutional incentives for the
political, industrial and social provision of sustainability. However, there has been very little
focus on cultural differences for valuing nature. Culture is a societal asset that is transferred
from one generation to another and has no monetary value attached to it. The process of
15 The idea is that each community will prioritise when selecting the set of applicable indicators, and in this sense a
straightforward comparison may not be possible. However, the overall figure of progress towards sustainable
development that each community will corne up with could be the tool for comparison.
16 An example of New Zealand communities adopting frameworks for the achievement of sustainable development
are Hamilton, Nelson, Waimakarri and Waitakere (Parker, 1995).
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transfer of cultural knowledge or beliefs from one generation to another is subject to changes,
which are brought about by changing political and economic settings. But it is the stock of
culture that persists across generations and it is the flow that changes according to extra-
cultural factors1? This suggests that individual values are endogenous to the cultural context in
which they are formed, "thereby admitting the possibility that as cultures change through
exposure to new ideas, so will the individual values and preferences of its members" (Toman,
M., 1998a; p. 4), which poses a challenge to economic models of individual preferences across
cultures and intergenerationally.
A sinillar line of thinking could be drawn for natural resources, where the stock of natural
resources provide the option values for future generations and the flow of natural resources is
absorbed in economic activity (or outside changes). Thus, it could be argued that culture and
nature have similar characteristics in a sense that they are difficult to measure, and at the same
time their carrying capacity or limits are crucial for stimulating "rational" economic behaviour.
The surrounding environment, in general, and natural resources, in particular, are central to
societal formation and development and their existence is valuable. However, different cultures
and/or societies value their relationships with nature differently. This suggests that a
standardized set of rules for safeguarding sustainable management may fail to achieve its
objectives due to lack of transparency or due to misunderstanding or opposition. It was
indicated above that a flexible set of interpretation criteria (i.e. indicators) could provide the
means for addressing specific local problems, which are dependent on the mix of political,
industrial, social, cultural and ecological factors. In other words, the scope and speed of
sustainability would vary across regions and especially countries, due to the differences in the
mix of factors, but the use of indicators would provide an integrated idea of the direction of
change, based on the underlying interactions of these factors.
Cultural attributes for nature valuation are central for identifying a close approximate of the
"real" value of a non-market asset. A culture in which scarcity exercises upward pressure on
prices is likely to value resources differently from a culture where scarcity is associated with the
reduction in the spiritual value of the resource, and where prices are likely to mean very little.
Thus, even though the valuation approach differs, the concept of scarcity is associated with the
loss of stock of resources. Thus, a combination of monetary as well as cultural valuation
approaches could be more effective in attributing a "real" value to the resource, especially in a
country where different cultures share the same resources. Identifying both values is beneficial
for balancing the management of resource use.
Since the notion of cultural importance in resource valuation is poorly studied, the
development of cultural indicators for resource valuation and sustairlable use would be a good
step forward to identifying links between sustainable development in culturally driven
communities. By simply ignoring them, the picture of sustainable development would not be
complete, and its interpretation could be biased. Thus, understanding the attributes of natural
resources not only as inputs to the production process of the economy, but also as a part of a
specific stock of cultural values, would prOVide the tools for economic analysis to more correct
resource valuation and management. This idea undermines the general literature's idea of
present and future generations as being of one culture. Therefore, sustainable development
17 "Traditional cultural systems can be quite stable, is external conditions do not change too qUickly. Often,
however, they lack methods for explicit criticism, and they have often been overthrown by the quasi-rationalism of
the modern industrial society" (Holmberg, J. et al., 1996; p. 40).
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indicators associated with identifying the direction of changes should give some importance to
cultural integrity, even if seen as a part of social capital. The role of human (cultural, social)
capital is crucial for the interpretation of these relationships as it places emphasis on human
adaptation (both individual and group) to conditions of change and uncertainty.
CONCLUSIONS
The more integrated approach towards the assessment of directions of sustainable development
has increased the role of smaller, localized units of decision making, in order to explore the
operational benefits from physical or spatial scale of analysis.
Economic analysis and indigenous community development
The above discussion focuses on macro-level interactions between the economic and ecological
systems and their approaches to the sustainability debate. However, to be able to carefully
analyse the macro-level interactions, some micro-level criteria of analysis is needed. In other
words, macro-level irlteractions are dependent on the directions of small community
development. The characteristics of a small community, its engagement irl economic activity
and its utilisation of ecological assets determine the sustainable path of a nation. Thus, an
integrated community-level approach to understanding relationships between certain aspects of
community life would prove necessary for an aggregate economic analysis of sustainable
development.
An initial and necessary stage for the implementation of sustainable development in a local
level is the creation of some sort of information system to monitor the inter-relationships
between human actions (economic system) and environmental capacity (ecological system). On
the basis of locally generated information, local decision-making schemes (e.g. community
action plans or projects) could be established to formulate the goals for achieVing sustainability.
The final stage of the process would be the reporting of outcomes in order to identify the
direction of achieved changes.
Integrated and spatially nested information systems are reqUired for adopting and
implementing the general principles of sustainable development. A number of approaches are
suggested in the literature, each having its own merits and shortcomings, and each being
spatially more applicable than another. This suggests the need for transparent and adaptable
indicators of community development.
The application of the Indicators within a local framework would be useful for making
decisions about the community's economic and environmental future. The selection criterion
for a set of relevant indicators is part of the process of identifying the most critical problems in
the micro-level. It will also lead to the empowerment of the community to motivate change
within its social and cultural boundaries. Thus, local participation would lead to the
identification of local priorities and the formulation of local plans of action. By usirlg a set of
selected indicators, a community would know where it stands in terms of its sustairlable
development process and where it should focus in the future.
The Indicators' application to local sustainable capacity estimation are also criticised on the
grounds that selection criteria could be driven by biased political interests, which would distort
the selection process of key indicators in favour of legitimising projects which would otherwise
fail closer inspection. Another criticism stems from the fact that using a number of indicators
within an index is likely to reduce the importance of each individual indicator in favour of an
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aggregate figure of performance. A further limitation of the local application of indicators is
spatial, Le. indicators only focus on the local bio-physical environment, without regarding the
effects of local activity on a bigger scale. In order to reduce the impact of negative indicator
selection and formulation possibilities, each indicator should be well defined within the specific
local framework of analysis, where reasons for its selection should be identified in a
comprehensible and transparent way before it is implemented and motivates community
behaviour.
In general, macro-level national approaches to conceptualising and measuring sustainable
development are subject to micro-level objectives to integrate economic, environmental and
cultural issues within one decision-making framework, with the goal to provide well-being for
the whole community. If the well-being, subject to environmental, cultural, economic and other
constraints (e.g. the transfer of goods and services and wastes between communities), is
maximised in each micro-community, then it could be argued that in aggregate, the macro-level
well-being is likely to be positively affected. And the measurement of the macro-level well-
being would not be based on a figure of total production per capita potential, but on the
participation of communities in a micro-level for the maximisation of the sustainability
objective. The greater the participation in community sustainability schemes, the greater the
well-being, which is different from the correlation between increasing production and well-
being. Therefore, ecological integrity, social equity, cultural identity and economic efficiency are
all important factors in the process of securing well-being for the community (this is in contrast
to economic growth being the only factor). These factors are difficult to measure per se, but their
integrated outcomes would provide the means for determining the directions of community
development towards sustainability.
When indigenous peoples are at stake, however, the general picture of selection and application
of indicators would be partly beneficial due to the flexibility of choice that it proVides, but it
could be limiting as to the interpretation of the indicators underlying factors. In other words,
indigenous communities may have a different set of values and cultural indicators that are
more relevant to them than a standardised economic indicator. Cultural sustainability is
.understood as a precondition for economic sustainability and not the other way around. Thus,
in terms of the Indicators framework, factors for cultural sustainability should be designed to
motivate behaviour in indigenous communities. Otherwise, their approaches to sustainable
resource use could be misinterpreted.
In their study of the Cree communities in Ontario, Canada, George, P. et al. (1996) find that
"much of the value of the traditional economy is "invisible" to conventional economic analysis,
since the products of harvesting activities do not pass through the market" (p. 5358) - the social
and cultural value of food production and consumption is very high and the importance of
traditional land-based activities extends well beyond their in-kind values. The authors argue
that the Cree are concerned with the enhancement of the economic viability of their
communities within a framework of social and cultural continuity. "Integral to a comprehensive
view of sustainable development, then, is cultural sustainability, which ultimately is predicated
on access to the renewable resource base, and maintenance of the biophysical environment or
stock of "natural capital" necessary to sustain the economy" (George, P. et al., 1996; p. 5359).
The integration of the indigenous communities in the formulation of sustainability
requirements could be a difficult process, but certainly a necessary one. As to economic
analysis, culturally sensitive approaches to resource use could prove essential for the generation
of quantitative values and their integration into an indicators framework. The participation of
17
indigenous peoples in the formulation and interpretation of environmental quality
measurement is crucial for balancing cultural biases towards an integrated approach to
achieving sustainable development.
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APPENDIX 1
A TABLE OF SOME INDICATORS OF SUSTAINABLE DEVELOPMENT
AGENDA 21 DlUVING FORCE STATE RESPONSE :
(PROBLEMS) INDICATORS INDICATORS INDICATORS
SOCIAL ASPECTS
Poverty alleviation Unemployment rate Poverty and inequality
indices
Demographic Population, migration, Population density
dynamics fertility rates
Education and School enrolment ratios, School life expectancy Education expenditure as a
training literacy rates % ofGDP
Health protection Basic sanitation, nutrition, Health expenditure as a %of
mortality rates GDP; health protection
policies (e.g. immunization)
Human settlement Urban population growth % of population in urban Infrastructure expenditure
rates areas per capita
ECONOMIC ASPECTS
International GDP per capita; net exports EnVironmentally adjusted
cooperation for Sust. and invesbnent as a % National Domestic Product
Development GDP
Changing Manufacturing value- Lifetime of non-renewable
consumption patterns added products resources and consumption
of renewable ones
Financial resources aDA as a % of GNP; net Debt/GNP Env. protection expenditures
resources transfer/GNP as a % of GDP; funding for
sust. development
Technology transfer & FDl; capital goods imports Proportion of env. sound Technical cooperation grants
capacity-building capital goods imports
ENVIRONMENTAL ASPECTS
Protection of fresh Domestic consumption of Groundwater reserves Waste-water treatment
water resources water per capita expenditures; density of
hydrological networks
Protection of oceans, Discharges of pollutants MSY for fisheris; algae
seas & coastal areas into coastal areas index
Management of land Land use change Changes in land condition Decentralized local-level
resources natural resources mngmt
Management of fragile Population living below Rainfall and vegetation
ecosystems poverty line indices; degree of
desertification
Sust. agriculture and Use of pesticides & Arable land per capita Agricultural education
rural development fertilizers; %irrigated land
Combating Wood harvesting intensity Forest area change Managed forest area ratio;
deforestation protected as a %of total
Conserving biological Threatened as a %of total Protected as a %of total area
diversity native species
Management of R&D expenditure for
biotechnology biotechnology; national
biosafety rej;}ations
Protection of the Emissions of greenhouse Ambient concentrations of Expenditure on air pollution
atmosphere gases pollutants in urban areas abatement
Management of solid Generation of industrial, Expenditure on waste
wastes municipal and household management; waste
solid waste recycling and reuse
Management of toxic ChemicalIy induced Number of chemicals
20
chemicals DoisoninQ:s banned or sever~iv restricted
Management of Domestic generation, Land area contaminated by Expenditure on hazardous
hazardous wastes imports and exports of hazardous wastes waste treatment
hazardous wastes
Management of Generation of radioactive
radioactive wastes wastes
INSTITUTIONAL ASPECTS
Integration of env. & Sust development strategies;
development in Integrated env. and econ.
decision-making Accounting; Env. impact
assessment
Science for Sustainable Scientists & engineers per Expenditure on R&D as a %
development million population ofGDP
National mechanisms
& into cooperation for
capacity-building in
developing countries
Int. institutional
arrangements
Int. legal instruments Ratification and
& mechanisms implementation of global
agreements
Information for Access to information Programs for national env.
decision-making statistics
Strengthening the role Ethnic minorities and
of major groups indigenous people in
national councils for sust.
Development
Source: United Nations. Indicators of Sustainable Development: Working List of Indicators of
Sustainable Development
Note: The above table shows some of the indicators that appear within each category. There is
~ clearly a need for more information within each category.
.....
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Small-scale dairy farming in East Java, Indonesia:
Labour allocation patterns and gender roles
H.D. Utann, G.P. Rauniyar, S.T. Monis and A. Chu
College of Sciences, Massey University, Palmerston North (New Zealand)
ABSTRACT
The study examines time allocation patterns in small dairy farming activities by male
and female household members in Andonosari village of East Java. Face-to-face
interviews and direct observation study were carried out with male and female
members of 50 households. The households were classified into three strata (less than
3 animal units (AUs), 3-5 AUs and more than 5 AUs). The fmdings from the study
indicate that female members allocated one-third of their time to mostly dairy farming
activities while male members allocated more time to non-dairy farm activities. Female
members spent most of their time in feed preparation and feeding cattle while men
spent most of their time in forage collection.. Household labour requirement per AU
decreased with increase in herd size. Variable costs accounted for 74% of the total
expenditure in dairy farming, with majority purchases being concentrates. Dairy alone
accounted for one-third of household income which provided additional cash cushion
to families to meet other household expenditure.
Keywords: Household labour, gender roles, dairy farming, East Java.
INTRODUCTION
Consumer demand far exceeds domestic milk production in Indonesia and hence the
country relies heavily on imports of milk and milk products from overseas. In mid
1990s the Government of Indonesia took new initiatives for hoosting domestic milk
production by improving dairy production system which would increase farmers'
income from dairying (Wiryosuhanto, 1997). East Java alone accounts for ahout one-
thirds of total dairy cows in Indonesia (Regional Livestock Department, 1994).
Income from cropping in the region tends to be volatile due to high levels of
production uncertainties and it remains grossly inadequate to suffice basic requirement
for most small-farm households. Dairy cattle are integrated into farming system with
crops, fruit trees and other livestock entities. Dairying provides employment
opportunities for both male and female members and assists farming households in
stabilising their annual income.
Households function as producers, investor in human and physical capital, manager of
risk, and consumers (Doss, 1996). Family members, including women, often carry out
dairying activities. Women are largely involved in milking, rearing calves and other
activities associated with raising dairy cattle. These activities are operated from home
and with skill women already have. Dairy farm activities increases women's
participation in productive work. The participation of women in dairying becomes
important because in addition to supplementary household income on a regular basis, it
improves nutrition for their family members, increases self-reliance and self-confidence
among women, and decreases their dependency on local moneylenders. In this paper,
we examine household labour allocation patterns in dairy farming and non-dairy
activities by male and female household members.
THEORETICAL FRAMEWORK
The research is based on Becker's model (1965) which assumes that the utility of a
household depends on household income and time allocation patterns. Households aim
to maximize the cumulative utility of all family members which is a function of
consumption goods and leisure time, and the relationship is given by equation (1):
U = f (Q" Qm, Tn, Tmh Z) (1)
where,
U = cumulative utility of a household
Qh = a set of consumption good purchased at home
Qm = a set of consumption goods purchases in the market
T fl = leisure hours offemale
Tm1 = leisure hours of male and
Z = a set of household's characteristics, including age, education, household size,
geographic location, dependency ratio, herd size, and landholding size.
Dairy farm households allocate their time to three principal activities. Household
activities include elderly and child care, cleaning, preparing meals, washing clothes,
gathering firewood and fetching water. Leisure includes personal activities such as
sleeping, taking rest, games, entertainment and other social activities. The labour
market activities involve both work on their own farms (including dairy farming), and.
off-farm. In this study, market activities comprise all productive activities, on and off
dairy farm which provides income in cash or kind.
The utility maximisation will be subject to time constraint (Gronau, 1977). The
households will allocate time available across market, home and leisure activities.
Time allocation (T) to market activities can be represented by equation (2):
n m r
T= L L LTijk (2)
i=l j=1 k=1
where,
Tijk represents total time allocated to market activities by ith member in j'h activity and
kth gender; i=1.. .n; j=1. ..m, and k=1. .. 2..
Household income facilitates acquisition of consumption goods thereby maximizing
cumulative utility. Income is an endogenous factor of a household since labour
allocation decisions are made within the households. The decision of labour within the
household on work activities in certain task, either wage labour or household
production or resources is allocated based on the marginal productivity. The higher
levels of household earning reduces marginal utility of income, ceteris paribus, and
consequently diminishes the time allocation to work activities relative to time spent in
2
leisure. The household income is derived from the time used by members in work
activities and from non-labour income. The income constraint can be formulated as:
n
Y= L Y;
i=1
n 2 n
= L L W;j Tij + L V; (3)
i=1 j=1 i=1
where:
Y; = income earned by i'h individual in the household (i=I ...n)
Wij = wage rate earned by i'h individual from jth activitiy U=I (dairy farm) and j=2
for non-dairy farm work)
Tij = time units allocated by i'h individual inr activity
V; = non-wage income generated by i'h individual.
If income is a constraint in utility maximization, the expenditure on market goods
cannot exceed the family income. Thus,
month; and by day of year to guide respondents recollecting their involvement in hours
over the past 12 months. The results are presented in a descriptive format.
RESULTS AND DISCUSSION
Dairy farming and economic activities
Household labour allocation to economic activities exhibited similar trends both on a
per farm and on per AU basis (Tables I and 2). Dairy farming activities were equally
important as on farm and non-farm work (51% vs. 49%). Most dairy farming tasks
continually and routinely demanded time on a daily basis in order to maintain
continuity of milk production, feed preparation and feeding, forage collection, milking,
and marketing of milk. In contrast, the household labour requirements in cropping
activities were only seasonal (for example, planting, weeding and harvesting).
Likewise, non-farm activities, such as casual labour, services and trade were only
required during specific time periods. Unlike dairy farming activities, other farm and
non-farm activities required less household labour hours on a regular basis during the
year.
Pk : the price for kth market goods and
Q;k =:quantity of k'h market good consumed by j'h member of the household.
N K
Y =L ~Pk' Qik
i=1 k=1
(4)
As the number of dairy cattle increased, the households allocated more labour to both
dairy and non-dairy activities. However, in stratum 2 (3-:'>5AUs), the higher labour
requirement equally concentrated in non-dairy than dairy activities (51 % and 49 %
respectively). Stratum 2 farmers spent less time in dairy farming activities because
they employed hired labour, for jobs such as collection of forage, milking cows and
marketing milk. On the other hand, only family members performed non-dairy tasks
within stratum 2.
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DATA
The study is based on data collected in 1991/92 from Andonosari village of East Java.
The data collection on time allocation of household labour for each activity became
complex procedure because of diversity of activities undertaken by family members.
The time use of family members was computed as time spent on work (dairy farming
and non-dairy farming, including on- and non-farms), household tasks, social activities,
and leisure time. Time allocations by gender, estimate of household income and
additional household characteristics information were collected from face to face
interviews.
A combination of interviews and direct observations was employed in this study. These
were conducted intensively over one month period. Interviews were conducted
separately with the husband, wife, and family members aged 15-64 years of 50
households (16 household in both strata I and 3, and 18 household in strata 2), while
direct observation was implemented on two representative respondents of each
stratum. Strata were classified on the basis of the number of dairy cattle owned:
stratum I( less than 3 animal units (AUs); stratum 2 ( 3 to less or equal 5 AUs); and
stratum 3 (5 or more AUs).
To obtain reliable estimates of labour allocation data, respondents were questioned on
the specific activities they performed. The household labour activities were scheduled
through a four-way strategy: by time activities of day; by day of week; by a day of
Time allocated per AU by family labour in dairy farming activities was inversely
proportional to the number of cattle owned. However, in stratum 2, the hours devoted
to dairy farming per AU were higher than in stratum 3. This was explained by the
location of stratum 2 dairy farms, which required forage and water collection from far
away places, or required longer commuting time to market milk.
Gender Roles in Economic activities
The participation of women in economic activities was visible. It accounted for 28% of
total hours allocated by the household members in economic activities. Women in
stratum I spent more number of hours in both dairy and non-dairy activities than in
other stratum. Work outside dairying was significantly (p < 0.001) dominated by men,
while the majority of women's time was devoted to animal husbandry as opposed to
on- and non-farm activities. Similar trend was observed in stratum 3 where male
member was engaged in non-dairy activities, while female member was represented
more in dairy farm related activities.
Gender Roles in Dairy farming Activities
Of the dairy farming tasks, feed preparation and feeding and forage collection activities
absorbed 55% of household labour for both men and women (Table 3). Female
consistently allocated higher number of hours per AU in giving feed to dairy cattle and
washing feeding and milking equipment activities, while males dominated in milking
cow, grazing and selling milk. In all strata, men dominated forage collection activity
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(29-42%), while women dominated feed preparation and feeding to dairy cattle (34-
55%).
Dairy Farming Household and Source of Income
Two-thirds of household income was accrued from non-dairy activities (62% accrued
from cropping and 5% from non-cropping sources) (Table 4). Despite of only one-
third contribution to household income from dairying, farmers continued with dairy
farming because they received consistent cash flow from marketing milk (usually every
ten days); dairying activities supported or substituted farming activities by provide
farming input such as manure to fertili~er land; and the existence of "KUD Setia
Kawan" (milk co-operatives) offered additional facilities to farmer, including farming
input. Of the main cropping activity, apple farming was difficult to establish because
of the limitation of land size and the higher investment requirement.
Income from dairy farming increased with an increase in the number of cows, while
nOll·dairy farming income decreased as cow numbers increased. In households of
stratum 1, income from non-dairy farming contributed four times of the income earned
from dairy farming. Similarly, income of dairy farming households in stratum 3 was
about one-third of income from farm and non-farm. The increasing herd size appeared
inconsistent with non-dairy farming income. This is because the number of dairy cattle
owned by farmer does not directly influence apple farming incomes. Earning from
apple planting depended on the size of landholding and importantly the maturity of the
apple trees. Apple trees more than 5 years old had higher productivity than the
younger ones.
Income from Dairy Farming Activities
Income from dairy farming was primarily derived from milk (68%) (Table 5).
However, the milk income per AU of stratum I was marginally higher (69%) than
those from stratum 2 (64%). Meanwhile, non-milk income in stratum 2 was indicated
slightly higher compared to stratum 1 (36% vs. 31%). Furthermore, income per AU
from non-milk source in stratum 2 households was higher compared to other stratum.
This was associated with the sale of more number of calves aged 6-12 months. The
income from selling livestock was used to purchase farming inputs, to pay for the
education of their children in tertiary institutions and to buy furniture and television.
Total household income did not only come from household labour activities but also
from non-labour work. Non-wage income for stratum 2 was lowest compared to
stratum I and 3. Low participation rate of household members in non-rural areas,
lower size of landholding, and limited capital available as savings contributed to lower
non-wage income in stratum 2 (3-:'>5AU).
The Expenditure in Dairy Farming
Variable costs accounted for 74% of the total costs and concentrate purchase alone
required 63% of expenditure (Table 6). In contrast, the fixed costs accounted for only
26%, which included 8% as depreciation. As expected, the variable costs per AU
decreased as the herd size increased. The efficiency of animal feeding increased with
respect to strata. This is probably due to the efficiency in purchasing concentrate as
well as an adequate feed formulation. Purchasing forage and other purchases,
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including buying vitamins, artificial milk for calves and eggs (for feeding to cows)
followed a similar trend. Herbal medicine expenditure significantly by increased
stratum. There were marginally less purchased inputs in stratum 2 than stratum 1
(71 % vs. 75%). On the other hand, fIxed costs per AU in stratum 2 was somewhat
higher than in strata I (29% vs. 25%). Stratum 1 and 3 had a similar of variable costs
as well as fIxed costs.
CONCLUSIONS
Dairy farming can provide employment opportunities for household labour, including
women. Gender roles are closely associated with the time allocation pattern of men
and women in the household. In dairy farming activities, female members had a
substantial role in feed preparation and feeding, cleaning milking and feeding
equipment as well as cleaning barn. Those activities were close to house where women
engaged routinely in household chores. Moreover, those activities were carried out
with no skill requirement and, such as, provide work opportunity to women. Dairy
farming provided supplementary income on a regular basis for the households.
The additional income from dairy farming activity can be used to increase household
welfare by facilitating payment for the children's food, clothing and education.
Moreover, incremental income from dairy farming could be spent on amount and
quality of food and the purchase of other consumer goods. Supplemented by proper
education the household member would be able to consume a reasonable quantity of
milk per capita especially when milk is either not sold in the market or constitute
surplus production. Thus, dairy farming can improve the quality of nutrition within
household, particularly of women and children. The sustainability of dairy farming in
East Java revolves around intensive production system using greater amount of
purchased feed. However, it has positive spin-off benefits in terms of improved
nutrition and access to cash enabling households to purchase other consumption goods
and pay for better health and education services.
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Table 1 Household labour allocation to economic activities by strata and gender for small dairy farms in Andonosari village,
Pasuruan, East Java (hours/year)
Economic Activities Household labour time allocation (hours/year)
Stratum 1 Stratum 2 Stratum 3 Overall
1- < 3 3- 0;5 AU >5AU
AU'
n=16 n=18 n=16 n=50
Male Female Total Male Female Total Male Female Total Male Female Household
1. On Dairy Farming 1787 1051 ••4) 2838 3472 906··· 4378····) 3067 1403··· 4470 2803 1112··· 3914
(757)') (526) (922) (1020) (486) (1288) (1691) (470) (1846) (1392) (528) (1561)
2. Non-Dairy Farming3 1302 743·) 2045 3375 1184··· 4560··· 3330 1062··· 4393 2697 1004··· 3701
(845) (528) (1082) (1654) (787) (1769) (2161) (823) (2812) (1880) (737) (2278)
Total 3088 1794··· 4883 6847 2090'" 8937'" 6397 2465'·' 8863 5500 2116'·· 7616
(1083) (647) (1447) (2090) (850) (2192) (3135) (904) (3806) (2760) (838) (3214)
Note:
1. Figures in the parentheses are slllDdard deviation
2. AU= Animal Unit is defined using Brown (1979) criteria: cows aged more than 2 year = 1AU; cows aged 1-2 year = 2/3 AU; cows aged less than 1 year = 1/3 AU.
3. Non-dairy farming includes both on-farm and non-farm activities.
4. In female column: *, **, *•• indicates the statistical difference in means between male and female.
5. In total column indicates the difference between stratum 1 and stratum 2.
6. *, *', ••• indicate p< 0.05, p< 0.01, and p<.O.OOl, respectively.
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Table 2 Household labour allocation to economic activities by strata (farm size) and gender for small dairy farms in Andonosari village,
P E J I dasuruan, ast ava, n onesia per animal unit (hours/year)
Economic Activities Household labour time allocation (hours/year/animal unit)
Stratum 1 Stratum 2 Stratum 3 Overall
1-<3AU 3-5:5AU > 5AU
n = 16 n = 18 n = 16 n= 50
Male Female Total Male Female Total Male Female Total Male Female Household
1. On Dairy Farming 893 485'·'4) 1379 913 233'·· 1146 463 205·· 669"· 763 305*** 1068
(417)') (257) (471) (244) (106) (277) (283) (84) (330) (376) (205) (462)
2. Non-Dairy Farming 609 386 994 918 316·" 1234 492 153" 645" 683 286'·' 969
(328) (354) (530) (477) (226) (528) (333) (118) (424) (424) (264) (546)
Total 1502 871"· 2373 1831 550·" 2381 955 359'" 1314 1446 591'" 2037
(539) (380) (783) (573) (213) (612) (520) (150) (641) (648) (332) (834)
Note:
1,2,3,4 see Table 1.
7. Stratum 3 column total indicates the difference between stratum 2 and stratum 3 .
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Table 3 Annual time allocation of household labour on dairy farming tasks by strata and gender in Andonosari village, Pasuruan, East Java
(hours/year).
Dairy Farming activities Annual household labour allocation
(hours/vear)
Stratum 1 Stratum 2 Stratum 3 Overall
1-<3 AU 3-,,5AU >5 AU
n = 16 n = 18 n = 16 n = 50
Male Female Total Male Female Total Male Female Total Male Female Total
1. Feed preparation and 320 357 677 680 370--- 1050--- 657 771 1427" 557 494 1051
Feeding (108)'} (163) (181) (279) (191) (348) (366) (335) (589) (314) (303) (500)
2. Cleaning bam 71 107 179 124 140 264-- 111 149 260 103 132- 235
(45) (57) (78) (54) (76) (99) (105) (65) (84) (74) (68) (95)
3. Cleaning milking and 52 169--- 221 101 132 233 55 189--- 244 71 162--- 233
Feeding equipment (39) (60) (63) (55) (64) (62) (62) (32) (73) (57) (58) (65)
4. Washing dairy cow 62 15--- 77 171 6 177"-- 130 7"- 137 123 9*** 132
(39) (29) (53) (132) (18) (134) (1132) (19) (130) (118) (22) (118)
5. Collecting water for cows 217 53*'** 270 335 47"- 383 184 17- 202 249 39*** 289
(191) (67) (201) (351) (91) (369) (231) (50) (241) (274) (73) (288)
6. Forage collection 754 106--- 861 1165 138--- 1302- 901 163--- 1064 949 136--- 1085
(444) (246) (573) (522) (203) (601) (764) (221) (905) (603) (220) (714)
7. Milking cow 144 29-- 174 355 33*** 388-- 612 27"-- 639- 370 30--- 400
(143) (68) (159) (187) (94) (238) (312) (92) (310) (290) (84) (304)
8. Marketing milk a} 162 189 351 533 10*** 543 411 54-- 465 375 81--- 456
(197) (230) (252) (376) (43) (373) (454) (107) (458) (385) (162) (372)
9. Other activitiesb} 3 26--- 29 8 30*** 38- 6 26*..... 32 6 27" 33
(1) (8) (9) (10) (7) (14) (17) (10) (14) (11) (9) (13)
Total 1787 1051-- 2838 3472 906--- 4378--- 3067 1403-- 4470 2803 1112--- 3914
(757) (526) (922) (1020) (486) (1288) (1691) (470) (1846) (1392) (528) (1561)
Note:
1. Figures in the parentheses are standard deviation
a) marketing milk through collecting milk and transport to milk·cooperation
b) including rearing calf, taking care unhealthy cows or calving cows
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Table 5 Source of annual income from dairy farming by strata in Andonosari village,
Pasuruan, East-Java, Indonesia (%).
Variable Household income from dairy farming (%)
Stratum 1 Stratum 2 Stratum 3 Overall
1- <3 AU 3-$5 AU >5AU
n=16 n=18 n=16 N=50
Income from milk 70 64 72 68
Income from non-milk
Calf 13 8 6 9
(6 months and under)
Culled calf 4 12 8 8
(6-12 months)
Culling mature dairy 0 0.9 0.4 0.5
cow
(1-2 years)
Cull cow 0 0.9 1 0.7
(more than 2 years)
Value added 12 11 10 11
Manure 3 2 2 2.4
Income from non-milk 31 36 27 32
Total income from dairy 100 100 100 100
farming
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Table 6 The annual expenses incurred in dairy farming activities by stratum in Andonosari
village, Pasuruan, East Java, Indonesia per animal unit (%).
Expenses The expenses of dairy farming ( %)
Stratum 1 Stratum 2 Stratum 3 Overall
1- < 3 AU 3-$5 AU >5AU
n =16 n=18 n =16 n =50
Variable costs
Forage 2 2 2 2
(2)') (2) (3) (2)
concentrate 65 62 63 63
(87) (88) (84) (86)
Total animal feed 67 64 65 65
(89) (90) (87) (89)
Transportation 2 2 2 2
(3) (2) (3) (3)
Herbal medicine 3 4 6 4
(4) (6) (8) (6)
Artificial insemination 1 1 1 1
(2) (2) (2) (2)
OU,er purchases 1 0.1 0.4 1
(2) (0.2) (0.5) (1)
Total variable costs 75 71 75 73
(100) (100) (100) (100)
Fixed costs
Housing depreciation 4 3 2 3
(14)') (11) (8) (11)
Animal depreciation 8 8 8 8
(31) (26) (33) (30)
Equipment depreciation 4 3 2 3
(16) (10) (10) (12)
Total depreciation 15 13 13 14
(61) (46) (51) (52)
Land rent 2 2 2 2
(8) (5) (7) (7)
Permanent labour 8 14 10 11
(31) (48) (42) (41)
Levies 0.1 0.1 0.1 0.1
(0.4) (0.4) (0.4) (0.4)
Total fixed costs 25 29 25 26
(100) (100) (100) (100)
Total costs 100 100 100 100
Note:
I) The figures in parentheses before IOtal variable costs indicate the percentage of the tota! variable
costs.
2) The figures in parentheses after total variable costs indicate the percentage of the total fixed costs.
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